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U . S . D . A . Quality and Yield Grades for Beef 
Dan H. Gee 
The market value of a beef carcass at the present time is primarily determined 
by two factors: (1) the !l..uality of the meat (palatability) and ( 2) the quantity 
or amount of lean meat available . 
The U . S . D . A .  has established grades to represent the differences that exist 
in both the quality and quantity of edible meat in a beef carcass .  The differences 
in quality of the meat are represented by the U . S . D . A .  quality grades and differences 
that exist in quantity or amount of salable lean are represented by the U . S . D . A .  
yield grade s . The U . S.D . A. grader may apply one or the other, neither or both 
of the U . S . D . A . grades depending upon the request of the packing plant . On certain 
types of beef the packer may choose to use his own "house grade1' or "packer brand" 
in place of the U . S . D . A .  grades . 
Beef quality grades are important in determining carcass value because they 
serve as guides to the eating characteristics of the final product .  The eating 
characteristics of beef are measured by the palatability of the cooked product-­
its tenderness, juicines s  and flavor . The U . S . D . A. beef quality grades--Prime, 
Choice , Good , S tandard ,  Connnercial, Utility, Cutter and Canner--have been 
used since 1927 to identify differences in the palatability of beef . 
The major factors used to determine quality grades are (1) marbling, 
(2 )  maturity and (3) conformation . 
Marbling , the amount and distribution of small flecks of fat within a muscle 
system, is the most important single factor in determining quality grades . 
The evaluation of marbling is made on the cut surface of the rib eye mus cle by 
partially separating the hind- from the forequarter between the twelfth and thirteeµth 
rib . Marbling contributes to the overall juiciness and flavor of beef . Several 
degrees of marbling have been established and are used as guides in grading beef 
carcasses . 
Maturity is also an important factor in determining beef quality grades . 
The primary indicators of maturity are color, size and shape of the rib bones , 
ossification of cartilage ,  particularly the "buttons" on the vertebrae, and 
the color and texture of the lean .  Advanced maturity is often associated with 
decreased thickness .  Five maturity groups , A through E,  have been established 
for ease of reference with group A indicating carcasses from very young animals 
and group E indicating carcasses from animals with evidences of advanced maturity 
or old age . The approximate age ranges of these maturity groups are as follows: 
-------
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A - 9 to 30 months 
B - 30 to 48 months 
C - 48 to 60 months 
D - Over 60 months 
E - Over 60 months 
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After the maturity group and degree of marbling have been evaluated, the 
two values are combined with the use of the chart in figure 1 into a single 
quality evaluation. The chart shows the minimum amount of marbling permitted 
for each of the quality grades and indicates that within each grade with progressive 
increases in maturity there is a progressive increase in the marbling requirement. 
For example, the minimum marbling requirement for choice varies from a small 
amount for the young carcasses to a modest amount for carcasses. having the maximum 
maturity permitted in the choice grade. The chart also shows that cattle in the 
C, D and E maturity groups are not eligible for the prime, choice, good and 
standard grades. For example, a steer with a typical slight amount of marbling 
and a typical A maturity would fall into the average good grade. The majority 
of market steers and heifers that fail to make the choice grade lack the degree 
of marbling necessary. 
The next step in determining the final quality grade is the evaluation of 
conformation. Conformation is thicknes.s in relation to length. Particular 
attention is given to development of fullness in regions of the more valuable 
cuts--loin, rib and round. The final evaluation of conformation is in terms 
o f  the U.S.D.A. grades. For example, a steer may have low choice conformation. 
The final quality grade is determined, in general, by the maturity and marbling 
level if optimum levels of conformation are met. However, if conformation level 
is less than optimum, compensation factors are used to determine the final grade. 
The U.S.D.A. quality grades provide consumers with a guide to the eating 
characteristics of beef. Each grade is associated with a s�ecific degree of 
quality, thus enabling consumers to utilize the meat most efficiently by preparing 
it in the manner for which it is best suited. 
Beef Yield Grades 
Since 1965 U.S.D.A. yield grades (also referred to as cutability grades) 
have provided an additional marketing tool for use by all who buy or sell cattle 
and beef carcasses. Yield grades are a means of identifying the most important 
value-determining characteristic; the amount of trimmed retail cuts that can 
be obtained from a beef carcass. Specifically, yield grades are based on the 
percentage of boneless, closely trimmed retail cuts from the round, loin, rib and 
chuck. These four wholesale cuts account for more than 80% of the carcass value. 
There are five U.S.D.A. yield grades numbered 1 through 5 .  Carcasses with a yield 
grade of 1 have the highest yield of retail cuts, while carcasses with a yield 
grade of 5 have the lowest yield of retail cuts. Yield grades for beef carcasses 
are applied without regard to sex or quality grade. Table 1 shows the percent 
of boneless, closely trimmed retail cuts that can be cut from the round, loin, 
rib and chuck for each of the five yield grades. 
Yield grades are determined by using the following four factors: (1) fat 
thickness, in.; (2) rib eye area, sq. in.; (3) percent kidney, heart and pelvic 
fat and (4) carcass weight, lb. 
4 
- 3 -
The amount of fat over the outside of a carcass is an important factor 
in determining yield grade because it is a good indication of the amount of fat 
that is trimmed in making retail cuts. The measurement is made between the 
twelfth and thirteenth rib over the length of the rib eye from its chine bone 
end. This measurement may be adj usted to reflect unusual amounts of fat on other 
parts of the carcass. 
The rib eye mus cle is the largest muscle in the carcass lying on each side 
of the backbone running the full length of the back . When the carcass is separated 
into a fore- and hindquarter between the twelfth and thirteenth ribs, a cros s  
section o f  the rib eye mus cle i s  exposed . The area of the rib eye muscle is used 
in determining the yield grade because it is an indicator of the total amount 
of mus cle in a carcass. Among carcasses of the same fatness and weight, an 
increase in the rib eye area indicates an increase in the yield of the retail 
cuts. 
The amount of kidney, heart and pelvic fat around the kidneys and in the 
pelvic and heart areas also affects carcass yields. 
Table 2 shows the expected pounds fat trim, bone and trimmed retail cuts 
per hundredweight of carcass for each of the five yield grades . Jhe values 
indicate that as percent fat increases from yield grades 1 to 5 the percent 
trimmed retail cuts decreases . Currently bone is worth about 1 cent per pound. 
Tallow or fat is worth about 5 cents per pound . Trimmed retail cuts average 
about $ 1.25 per pound. A 650 pound yield grade 1 carcass would provide 533 pounds 
of trimmed retail cuts and 49 . 4  pounds of waste fat as compared to the same weight 
yield grade 5 carcass which would provide 413 pounds of trimmed retail cuts ( 120 
pounds less) and 182 pounds waste fat (133 pounds more) . Tril!lllled retail cuts 
decrease 4 . 6  pounds in each grade for an average loss of about $5 . 75 per hundred­
weight or about $37 . 00 for a 650 pound carcass.  Value differences of $5 to $6 per 
hundredweight between adj acent yield grades (2 and 3, 3 and 4, etc . )  are quite common. 
With the advent of yield grades, retailers can order beef of a specific yield 
grade and carcass weight, knowing approximately how many pounds of edib le lean 
will be available for sale . 
Estimating Yield Grades in Live Cattle 
Evaluating live cattle in terms of their potential yield grade is very useful 
in apprais ing their value . Cattle with a desirable yield grade (high yield of 
retail cuts--yield grade 1 or 2) will be  thickly muscled and have little outside 
fat cover. Cattle that are fat, wasty and poorly muscled will have a less desirable 
yield of retail cuts (yield grades 4 and 5) . Differences in both fat thickness 
and muscling affect the appearance of the live animal and, because fatness and 
mus cling have opposite effects on yields of retail cuts, evaluating live animals 
for yield grade requires an ability to make separate and accurate evaluations 
of these two factors . 
Cattle can vary a great deal in external fat thickness  at slaughter time . 
Therefore, the ability to estimate fat thickness  correctly is very important 
in determining yield grade . Differences in fat thickness can be best estimated 
by observing areas where fat is deposited most rapidly--the brisket, flanks , 
twist and over the back and around the tailhead. As cattle increase in fatness, 
these areas become progress ively fuller, thicker and deeper in appearance. 
5 
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The mus cular development of an animal can best be evaluated by observing 
those body parts that are the least affected by f atness--the round and forearm 
area. The thickness and fullness of the round and forearm is largely due to 
thickness of muscling. 
It is necessary to know how to accurately estimate quality and yield grades 
to do a good job of marketing cattle . In order to become more skillful in 
estimating yield grades in live cattle, it is helpful to evaluate a group of 
cattle individually and then observe their carcasses in the cooler . In the 
cooler it is important to compare the visual estimates with the final quality 
and yield grades as well as the actual degree of marbling, fat thickness , rib 
eye area , etc. 
Yield grades provide an indirect means for reflecting consumer preferences 
for beef with a high ratio of lean to fat .  Thus, they can be effective in 
bringing about changes which will eliminate much of the waste now present in 
the production and marketing of beef . When used in conjunction with quality 
grades , yield grades will provide a means of identifying strains of cat tle and 
p roduction methods which will produce high quality beef with a minimum of waste 
fat which should lead to better values for consumers and greater returns for 
p roducers . 
Degrees 
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Figure 1 .  Relationship between marbling and maturity . 
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Table 1 .  Percent of Boneless Retail Cuts from Round, Loin, Rib and Chuck 
Yield Grades 
1 2 3 4 5 
52. 4  and 
above 
5 2 . 3 to 50 . 1  50 . 0  to 47 . 8  47 . 7  to 45 . 5  45.4 and 
below 
Table 2. Pounds Fat Trim , Bone and Trimmed Retail Cuts Per Hundredweight of 
Carcass for Each of the Five Yield Grades 
Yield Grades 
1 2 3 4 5 
Fat trim 7 . 6  12 . 7  17 . 8  22 . 9  28 . 0  
Bone and sh rink 10 . 4  9 . 9 9 . 4  8 . 9  8 . 4  
Trinuned retail cuts 82. 0  77 . 4  72. 8 68 . 2  63 . 6  
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Effect of Nutrition on the Carcass C omposition and Quality of Cattle 
R. L. Preston 
Animal Science Department 
Ohio Agricultural Research and Development Center 
Wooster , Ohio 
Beef is a highly desirable food , both nutritionally and for the pleasure 
it gives during its consumption . Protein of high quality is the maj or nutritional 
asset of beef , as well as supplying certain minerals and vitamins . As important 
as this role is , it is not the main reason that beef is the mos t  desired of all 
meats . Beef is consumed b ecause it provides great satisfaction . What then con­
t ributes to this s atisfaction? 
The main taste attributes of beef probably are due to the fat it contains . 
Protein , free of fat , probably tastes the same whether it is from cat tle or other 
animals . Therefore , fat plays an impo rtant role in the flavor, j uiciness and 
t endernes s  of b eef . On the other hand , fat in the carcasses of beef cattle can 
be a great was te , both in terms of retail yield as well as feed required to produce 
this fa t .  Therefore , those systems of production which will maximize the desirable 
attributes of beef without undue waste fat should be preferred systems . The 
deposition of fat in growing cattle is not simply a mat ter of excess calorie 
consumption . Rather fat and muscle develop simultaneously as par t  of the normal 
growth process .  The ratio of fat to muscle depends primarily on the weight 
of cattle , with heavier cattle depo siting more fat in relation to lighter weight 
cattle . 
Currently , the measure of carcass quality that is thought to be mos t  closely 
related to desirable eating qualities of beef is the degree of marbling p resent 
in the meat itself . The role of marbling is probably of less importance today 
than fo rmerly because of present feeding practices which result in cattle reaching 
slaughter weights at a much younger age . It  is questionable whether degree of 
marbling is related to any great extent to tendernes s  and other palatability factors 
in cat tle that grade good and choice and are less than 2 years of age . Nevertheles s , 
marbling is what determines grade , which in turn determines price . 
Therefore , what do we know about the development of marbling in b eef? First 
of all , it is related to the total fat in the carcas s . S tatistically speaking , 
about 50% of the variability in marbling score is related to variations in the 
thicknes s  of fat cover . This results in a partial dilemma . More marbling is 
g enerally associated with more outside fat cover which is wasteful . 
In cattle studies where relative plane of nutrition has varied , that is 
where energy or concentrate levels have varied when evaluated at equal final 
weight , there has been little or no difference in the total amount of fat found 
in the carcass .  Surprisingly , this is also true when varying levels of protein 
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are fed , even levels which reduce the rate of gain in cattle . One conclusion 
is that as long as cattle continue to gain weight , even though it may be at a 
slow rate , their final carcass composition will not be changed . Since maturity 
would increase with production systems that require longer feeding periods , more 
marbling would be required to equal the grade on younger cattle . 
When cattle are subject to long periods of weight loss followed by a full 
feeding period on grain , some evidence indicates that the deposition of fat in 
the meat (marbling)  is reduced and the deposition of fat on the outside (fat 
thi ckness) is increased . This would be very undesirable . 
Various systems in both calves and yearlings have been tested where concentrate 
and roughage have been fed at different rates and at different times during the 
growing period . When cattle continuously gain weight , none of these systems 
appeared to increase marbling or decrease fat cover when the carcasses were evaluated 
at equal weight. Heifers carry more fat at the same live weight compared to 
steers , and steers have more fat than bullocks . 
What feeding systems can producers use to accomplish the difficult task 
of producing beef carcasses with ample marbling and a minimum of outs id e  fat 
cover? Plane of nutrition will not greatly affect the final composition of cattle 
carcasses . The only exception is when cattle lose weight over an extended period 
which results in decreased marbling and more fat cover when they are finished . 
Other alternatives may result in changes in production systems in the future , 
however.  These are : 
1. De-emphasis on the importance of marbling in cattle that are 2 years 
or less in age . This would permit the feeding of increased amounts 
of concentrate to cattle that have heavier mature body weights and 
carry less fat , including marbling ,  at normal slaughter weights .  
2.  Feeding of bulls (bullocks) which will require feeding high levels 
of concentrate in order to produce the desired slaughter weight 
before the development of tough musc le fibers and connective tissue 
whi ch begins to decrease the tenderness of bull carcasses at about 
16 to 18 months of age . 
3 .  Use o f  genetic lines which have a greater degree o f  marbling , since 
marbling or at least tenderness appears to be partially inherited . 
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South Dakota State Univers ity 
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Department of Animal Science 
Agricultural Experiment S tation 
Effect of Sex, Castration and Hormonal Compounds on Feedlot 
Performance and Carcass Merit of Cattle 
L .  B .  Embry 
Bulls gain faster and more efficiently than heifers . Removal of the 
gonads (bulls or heifers) reduces rate of gain, increases feed requirements and 
results in changes in carcass characterist ics . Some hormone and hormone-like 
compounds are commonly used for feedlot cattle . Effects on feedlot performance 
have been shown to vary between male and female and between intact and castrated 
animals . In addition , comparative performance between males and females and 
response to growth promoting compounds have been shown to be influenced by the 
diet , age and stage of finish . 
It becomes apparent that feedlot performance of bulls, steers , intact heifers 
and spayed heifers should be studied under a variety of conditions as to diet, 
stage of growth and finish and with various growth stimulating compounds . A series 
of experiments was started a few years ago to do this . This report summarizes 
results of  those experiments conducted to date . The experiments are numbered 
for reference purposes , but the number does not necessarily indicate the order 
in which conducted . 
Experiment 1 - Synovex and Diethylstilbestrol Implants for Steers 
and Heifers During Growing and Finishing at Two Final Weight's 
This experiment was conducted to obtain information on the comparative 
performance of steers and heifers of similar breeding and the response of each 
to Synovex and diethylstilbestrol ( DES) when fed growing type diets and during 
finishing to two final weights . 
Procedures 
Seventy-two steer and 75 heifer calves were purchased direct from three 
producers with an equal number of steers and heifers being obtained from each herd . 
They were fed corn s ilage and sorghum silage for about 2 months before starting 
on the experiment . 
The calves were allotted into 3 pens of 25 each for each sex group on 
basis of weight and origin . Experimental treatments for steers and heifers were 
a control , DES implant or Synovex implant . 
Steers were implanted with 24 mg . DES at the beginning of the experiment 
and again with 36 mg . after 155 days . Heifers were implanted with 24 mg . DES 
at each time . Synovex implants were administered on the same dates using Synovex-S 
( 200 mg. progesterone and 20 mg . estradiol benzoate) for steers and Synovex-H ( 200 
mg. testosterone propionate and 20 mg . estradiol benzoate) for heifers . 
- " 
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Diets were the same for ail cattle . During a 99-day growing phase , corn 
silage was full-fed with 4 lb . alfalfa hay and 1 lb . of soybean meal . 
After this growing phase ,  diets were changed to a full feed of ground 
ear corn , 4 lb . of chopped alfalfa hay or 5 lb . of 50% moisture alfalfa haylage 
and 1 lb . of soybean meal with 10 , 000 I . U .  of vitamin A per pound . The change 
from a full feed of corn silage to a full feed of ground ear corn was made over 
a period of 13 days . 
The cattle were fed in outside , unpaved pens without access to shade or 
shelter . Feeding was twice daily in fence-line feed bunks . Trace mineral salt 
and a mineral supplement were offered free choice . 
The cattle were marketed on two dates . One-half of the cattle from each 
pen were marketed after a total of 250 days on feed ( 151 days on the finishing 
d iets) . This time was selected as one representing typical marketing weight 
( about 950 lb . )  and finish for heifers . Selections for marketing within pens 
were made so the average init ial and final weights were similar for the cattle 
sold and those held for further feed ing.  Feed consumption data at this time 
was based on an average per head for the pen of 25 . 
The remaining cattle were sold 40 days later when the steers were considered 
to have reached a typical market weight and grade for steers (about 1125 lb . ) .  
Final weights for both groups represent a market weight following an overnight 
stand without feed and water and a 50-mile haul . 
Results 
The experiment was a continuous one but divided into the growing phase 
and the finishing phase of two lengths . Age of cattle , energy content of diets , 
market weight and market finish are factors likely having an influence on com­
parative performance of steers and heifers and their response to DES or Synovex . 
Therefore , the results have been separated by phases for presentation in the 
tables . 
Growing Phase 
Results of the growing phase of 99 days are shown in table 1 with a sununary 
of percentage differences presented in table 4 .  
Steers implanted with DES gained at the fastest rate , 0 . 29  lb . ( 16 . 2%)  
more daily than the controls . They consumed the same amount of air-dry feed 
as the control group , resulting in an improvement in feed efficiency of 13 . 8% .  
S teers implanted with Synovex gained at a slightly lower rate than the DES steers . 
In comparison to controls , Synovex-implanted steers gained 13 . 4% more with 
a 9 . 1% improvement in feed efficiency . 
Response by heifers to the implant treatments was quite different than 
the steers during this phase of the experiment . When implanted with DES , they 
gained at a lower rate than the controls (0 . 06 lb . daily or 3 . 6% less)  and 
had 7 . 1% higher feed requirements . Heifers implanted with Synovex gained at 
a faster rate than those implanted with DES . In comparison to control heifers, 
there was a 5 . 4% improvement in rate of gain and a 4 . 5% reduction in feed require­
ments . 
11 
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Table 1 .  Performance of Heifers and S teers Fed Corn Silage 
During Growing Phase (99 Days ) 
Steers Heifers 
Treatment Control DES Sinovex Control DES S�novex 
Number 25 25 25 25 25 25 
Initial filled wt . , lb . 527 528 532 477 479 476 
Final filled wt . , lb . 704 734 733 640 637 649 
Avg . daily gain , lb . 1 .  79  2 . 08 2 . 03 1 . 66 1.60 1. 75 
Avg . daily ration, lb . 
Corn silage 31 . 2  31 . 3  32 . 3  28 . 1  29 . 2  28 . 3  
Alfalfa hay 4 . 0  4 . 0  4 . 0  4 . 0  4 . 0 4 . 0  
Protein suppl .  1 . 0  1 . 0  1 . 0  1 . 0  1 . 0  1 . 0  
Total 36 . 2  36 . 3  37.3 33 . 1  34. 2 33 . 3  
Feed/cwt . gain , lb . 
Corn silage 1744 1502 1591 1695 1825 1620 
Alfalfa hay 221 191 196 240 249 228 
Protein suppl .  55 48 49 60 62  57 
Total 2020 1741 1836 1995 2136 1905 
I t  is evident that comparative performance between steers and heifers in 
this experiment was influenced by the implant treatments (table 4) . Control 
s t eers gained 0 . 13 lb . ( 7 . 8% more daily than control heifers) . Steers consumed 
more feed resulting in feed required per unit of gain being about equal for 
s teers and heifers when not implante d .  
The marked response by steers and the slight reduc tion in gain by heifers 
to the DES implant resulted in large differences between steers and heifers 
in this comparison . S teers gained 0 . 48 lb . (30 . 0%) more daily . While steers 
consumed more feed , there was an improvement in feed efficiency of 18 . 5% .  
S ince heifers showed a more favorable response t o  Synovex than t o  DES, dif­
ferences between s teers and heifers were not as great with Synovex as with DES . 
In this comparison , s teers gained 16 . 0% faster with 3 . 6% lower feed requirements . 
Differences between s teers and heifers under most  favorable treatment for each 
during this phase of the experiment , DES-implanted steers and Synovex-implanted 
heifers , amounted to 18 . 9% greater gain with 10 . 0% reduc tion in feed requirements 
for steers . 
Finishing Phase - 151 Days 
During this phase of the experiment with the finishing diet of ground 
ear corn , protein supplement and a limited amount of alfalfa, rate of gain was 
at a higher level for all catt le than during the growing phase with c orn s ilage . 
The increase in daily gain over the growing phase was of a similar amount for 
each treatment group of steers . Thus , percentage improvements for implanted 
groups over the control were at a slightly lower level than during the growing 
12 
Table 2 .  Performance o f  Steers and Heifers During Finishing - 151 Days 
S teers Heifers 
Control DES Synovex Control DES Synovex 
Number 13 12 12 12 13 12 
Final shrunk wt . ,  lb. 994 1068 1055 916 943 956 
Avg . daily gain , lb . 2 . 10 2 . 40 2 . 32 2 . 02 2 . 19 2 . 2 2 
Avg . daily ration , lb . 
Corn silage 2 . 4  2 . 5  2 . 5  2 . 1  2 . 2  2 . 1  
Ear corn 18 . 2  19 . 2  19 . 9  16 . 7  18 . 9  18 . 2  
Alfalfa hay 1 . 5  1 . 5  1 . 5  1 . 5  1 . 5  1 . 5  
Low moisture alfalfa silage 3 . 0  3 . 0  3 . 0  3 . 0  3 . 0  3 . 0  
Protein supplement 1 . 0  1 . 0  1 . 0  1 . 0  1 . 0  1 . 0  
Total 26 . 1  27 . 2  27 . 9  24 . 3  26 . 6  25 . 8  
Feed required/cwt . gain , lb . 
Corn silage 114 104 108 104 101 9 6  
I-' Ear corn 868 801 857 828 864 821 .i;:-.. w Alfalfa hay 72 63 65 75 69 68 
Low moisture alfalfa silage 142 124 129 148 136 134 
Protein supplement 47 41 42 49 45 44 
Total 1243 1133 1201 1204 1215 1163 
Avg . carcass weight , lb . 613 665 653 572 586 590 
Dressing percent 61 . 7 62 . 2  61 . 9  62 . 5  62 . 1  61 . 8  
Marbling scorea s. 77 5 . 17 4 . 83 5 . 42 5 . 46 5 . 42 
Carcass grade scoreb 19 . 0  18 . 6  18 . 2  18 . 6  18 . 5  18 . 4  
Fat thickness ,  in . a.so 0 . 55 0 . 54 0 . 60 0 . 5 1 0 . 5 9 
Rib eye area , sq . in 11 . 4  12 . 4  12 . 3  11 . 2  12 . 1  11 . 6  
aMarbling score: 4 = slight , 5 = small , 6 = modest and 7 = moderate .  
bcarcass grade score: 17 = avg . good , 18 = high good , 19 = low choice and 20 = avg . choice . 
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phase (table 4) . DES-implanted steers gained 14 . 3% more than controls with 
8 . 8% reduction in feed requirements . When implanted with Synovex, gain and 
feed efficiency favored implanted steers by 10 . 5  and 3 . 4% over controls . 
Heifers showed a greater response to the higher energy finishing diets 
than did steers , especially when implanted . Percentage improvements from the 
implant treatments were greater than during the growing phase of the experiment .  
Heifers implanted with DES gained 8 . 4% more daily than controls . They consumed 
more feed resulting in about equal feed requirements as for controls . Heifers 
implanted with Synovex gained 9 . 9%  more than control heifers . While they also 
consumed more feed than controls , they required 3 . 4% less feed per unit of gain . 
When marketed at the same time after 15 1 days on the finishing diets , 
DES- and Synovex-implanted steers averaged 74 and 61 lb . more in market weight 
than the controls . Differences in carcass characteristics shown in table 2 were 
small between the implanted groups . In comparison to controls , there was a larger 
rib eye , more fat covering, less marbling and a lower carcass grade . The differ­
ences in rib eye area and fat thickness were about the same when adjusted for 
differences in carcass weight . Therefore , the main effect of the implant treat­
ments on steers at this stage of marketing appeared to be a reduction in amount 
of marbling . 
Heifers implanted with DES or Synovex and marketed after 151 days averaged 
27 and 40 lb . more , respectively , than control heifers . Implanted heifers had 
a larger rib eye but evident only for the DES group when adjusted for differences 
in carcass weights . Fat thickness was also less for DES-implanted heifers . 
There were only small differences between treatment groups in other carcass 
characteristics measured . 
When marketed after 15 1 days with an average market weight of 9 38 lb . 
for heifers and 1022 lb . for steers , heifers generally had more marb ling and 
fat covering but a smaller rib eye .  These differences were not large . When 
adjusted to basis of carcass weight , rib eye area was larger for heifers but 
the thicker fat covering was more pronounced in comparison to steers . 
Finishing Phase - 191 Days 
Results for the cattle fed an additional 40 days are presented in table 3 .  
Good weather conditions prevailed during this period .  
Daily gains for steers fed for the longer period did not change appreciably 
from those at 151 days . Response to DES or Synovex implants was at a sl ightly 
lower level than during the shorter feeding period . However , the differences 
were small and indicate no appreciable decrease in response to these compounds 
by steers with increasing weight and finish up to the maximums in this experiment . 
Control heifers and those implanted with Synovex gained at a lower rate 
f or the longer feeding periods . DES-implanted heifers gained about the same 
during each finishing period . Improvement for DES over control for gain and 
feed efficiency amounted to 12 . 4  and 3 .8% in comparison to 8 . 4% more gain with 
about the same amount of feed for the 151-day finishing phase . There were only 
small differences between controls and heifers implanted with Synovex during 
the two phases of finishing . 
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Table 3 .  Performance o f  Steers and Heifers During Finishing - 191 Days 
Steers Heifers 
Control DES Synovex Control DES Synovex 
Number 12 13 13 12 12 12 
Final shrunk wt . ,  lb . 1080 1166 1144 982 1021 1020 
Avg .  daily gain , lb . 2 . 13 2 . 42 2 . 31 1.94 2 . 18 2 . 10 
Avg .  daily ration , lb . 
Corn s ilage 2 . 0  2 . 0  2 . 1  1 .  7 1 .  7 1 . 5  
Ear corn 18 . S  19 . 9  20 . 3  17 . 2  19 . l  18 . S  
Alfalfa hay 1 . 3  1 . 3  1 . 3  1 . 3  1 . 3  1 . 3  
Low moisture alfalfa s ilage 3.3 3 . 3  3. 3 3 . 3  3 . 3  3 . 3  
Protein supplement 1 . 0  1 . 0  1 . 0  1 . 0  1 . 0  1 . 0  
Total 26 . 1  27 .S 28 . 0  24 . S  26 . 4  2S . 6  
Feed required/cwt . gain , lb . 
Corn silage 89 82 90 87 79 72 
I-' Ear corn 869 822 879 886 878 882 O'\ U1 
Alfalfa hay S9 S2 SS 6S S8 60 
Low moisture alfalfa silage 1S7 138 144 172 1S3 1S9 
Protein supplement 46  41 43 Sl 4S 47  
Total 1220 113S 1211 1261 1213 1220 
Avg .  carcass weight , lb . 678 728 709 630 642 647 
Dressing percent 62 . 8  62 . 4  62 . 0  64 . 2  62 . 9  63 . 4  
Marbling s corea 6 . 40 5 . 40 5 . 40 6 .50 S . 80 S . 70 
Carcass gradea 19 . 8  18 . 8  18 . S  20 . 0  18 . 9  18 . 7  
Fat thickness ,  in . 0 . 68 O .S9 0 . 60 0 . 7S 0 . 78 0 . 64 
Rib eye area , sq . in . 11 . 2  12 . 1  11 . 9  11 . 6  12 . 3  12 . 4  
asee footnotes for table 2 .  
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The advantage for control steers over control heifers became greater with 
the longer feeding period . With DES implants, comparative performance between 
steers and heifers was about the same at 151 and 19 1 days of finishing . Synovex­
implanted steers showed about the same advantage over similarly treated heifers 
as was obtained in the control groups . 
There was an increase in fatness for steers and heifers with the longer 
feeding period as evidenced by a greater fat thickness and more marbling . These 
effects were more evident for controls in comparison to implanted groups and 
more for hei fers than for steers . Apparently the heifers fattened faster and 
finished to a choice grade at a lighter weight than did the steers . Growth 
rate was increased and fat deposition appeared to be delayed by treatment with 
DES or Synovex . 
Summary 
Improvement in rate of gain by steers implanted with DES over controls amounted 
to 16 . 2  to 13 . 6% with 13 . 8  to 7 . 0% improvement in feed efficiency . Most improvement 
as percentage of control was ob tained during a growing phase with high roughage 
diets . Response was at a lower percentage of control during finishing and 
at the higher finish to which fed in the experiment . Response by steers to Synovex-S 
was similar to DES but at a slightly lower level .  
DES implants did not improve weight gains and feed efficiency o f  heifers 
during the high roughage growing phase . There was an improvement in weight 
gains (8 . 4%) during the shorter feeding period but essentially no change in 
feed efficiency . When fed to heavier weights and finish , DES resulted in the 
greatest response by heifers over the controls . Heifers appeared to show more 
response to Synovex-H in weight gains ( 5 . 4%) and feed efficiency ( 4 . 5%) than 
to DES during the high roughage growing phase . Results were quite similar for 
the two compounds for the shorter feeding period but favored DES for the longer 
one . 
The comparative performance between steers and heifers was influenced by 
market weight and finish and implant treatment . Heifers compared more favorable 
to steers during the shorter period on the higher energy finishing diets . The 
advantage for steers became greater with the longer period of finishing . 
Results of the experiment support conclusions by others that heifers show 
more response to increasing levels of energy than do steers and finish at a lighter 
weight and that DES or Synovex reduces rate of fat deposition in relation to 
lean. 
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Table 4 .  Percentage Differences in Performance Between Steers 
and Heifers as Affected by DES and Synovex 
S teers Heifers 
Growing Finishing Growing Finishing 
99  days 151 days 191  days 99 days 151 days 191  days 
DES vs . c ontrol 
Daily gain 16 . 2  14 . 3  13 . 6  - 3 . 6  8 . 4  
Daily feed 2 . 8  4 . 2  5 . 4  3 . 3  9 . 5 
Feed eff . -13 . 8  - 8 . 8  - 7 . 0  7 . 1  0 . 9  
Synovex vs . control 
Daily gain 13 . 4  10 . 5  8 . 5  5 . 4  9 . 9  
Daily feed 3 . 0  6 . 9  7 . 3  0 . 6  6 . 2  
Feed eff . - 9 . 1  - 3 . 4  - 0 . 7  - 4 . 5  -3 . 4  
Steers vs . heifers 
Control 
Daily gain 7 . 8 4 . 0  9 . 8  
Daily feed 9 . 4  7 . 4  6 . 5 
Feed eff . 1 . 3  3 . 2  - 3 . 3  
DES 
Daily gain 30 . 0  9 . 6  11 . 0  
Daily feed 6 . 1  2 . 3  4 . 2  
Feed eff .  -18 . 5  - 6 . 7  - 6 . 4  
Synovex 
Daily gain 16 . 0  4 . 5  10 . 0  
Daily feed 12 . 0  8 . 1  9 . 4  
Feed eff . - 3 . 6  3 . 3  - 0 . 7  
Experiment 2 - Spayed Heifers Compared to Steers When 
Implanted With Diethylstilbes trol or Synovex 
12 . 4  
7 . 8  
- 3 . 8  
8 . 2  
4 . 5  
- 3 . 3  
Experiment 1 showed steers gained faster than heifers and comparative 
performance between steers and heifers depended upon energy level of diets , 
age of cattle , weight , stage of finishing and administration of hormonal com-
pounds .  As a continuation of the research , this experiment divided into a growing 
phase and a finishing phase was conducted with steers and heifers . Diethylstilbestrol 
(DES ) and Synovex were administered to steers and spayed heifers with a group 
of nonimplanted steers and nonimplanted intact heifers for controls . 
Procedures 
Seventy-five steer calves and 75 heifer calves were purchased for this experi­
ment balanced as to numbers of each from herd where purchased . They were allotted 
into 3 pens of 25 for each sex group on basis of weight and origin . Experimental 
treatments were contro l ,  DES implant and Synovex implant for steers and for 
heifers . Intact heifers served as controls while those implanted were sp ayed . 
S ixty-five days after the beginning of the growing phase of the experiment , 
one pen each of steers and heifers were implanted with 24 mg . DES , one pen of 
steers implanted with Synovex-S ( 200 mg . progesterone and 20 mg . estradiol benzoate) , 
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one pen of heifers implanted with Synovex-H (200 mg. testosterone propionate 
and 20 mg. estradiol benzoate) and one pen of each served as controls. The 
day following implanting, the implanted heifers were spayed while the control 
group remained intact. Implanted cattle were reimplanted after another 134 days 
with the same level of implants except DES steers received 36 mg. 
Diets during a 170-day growing phase cons is ted of ground sorghum grain 
up to a maximum of 8 lb. per head daily, 1 lb. of protein supplement (soybean 
meal) and sorghum silage or corn silage to appetite. 
Following this growing phase, diets were changed to finishing type ones 
of 5 lb. alfalfa haylage (4 lb. alfalfa hay for 1 month) ,  1 lb. of soybean meal 
with 10, 000 I.U. vitamin A and a full feed of ground grain. Ear corn was fed 
for about 3 months. Thereafter, the grain was about 2 parts of ground shelled 
corn to 1 part ground oats. 
Feeding was twice daily in outside, unpaved pens without access to shade 
or shelter. The experiment was terminated following 146 days of the finishing 
phase for s teers and 147 days for the heifers. 
Results 
It was apparent that comparative p·erformance between steers and heifers 
and the response to the implant treatments varied between the two phases of the 
experiment. Results are therefore presented separately for the two phases. 
Growing Phase - 170 Days 
Results for the high roughage growing phase are presented in table 5 with 
percentage differences between steers and heifers and implant treatments shown 
in table 7. 
There was an improvement in rate of gain when steers were implanted with 
either compound. A greater increase was obtained in this experiment with Synovex 
(0.29 lb. daily or 17. 9%) than with DES (0.19 lb. daily or 11. 7%) . There was 
also an improvement in feed efficiency, amounting to 13. 8% for Synovex and 10.0% 
for DES. 
Spayed heifers also gained faster when implanted than intact controls. 
However, they showed a much smaller response to either implant than did steers 
during this phase of the experiment. Highest rate of gain was obtained when 
spayed heifers were imp lanted with Synovex, 0.14 lb. daily ( 8. 9%) more than 
for nonimplanted intact heifers with an improvement in feed efficiency. Improvements 
for DES -implanted heifers over the controls amounted to 4.5% for gain and 4. 3% 
for feed. 
S teers gained faster than heifers in all comparisons during this phase 
of the experiment. However, the difference between control steers and control 
heifers was small, only 3. 2% more gain with about the same amount of feed. 
D ifferences between steers and spayed heifers were 
or Synovex implants. Type of implant did not appear to 
the comparative performance between steers and heifers. 
in gain was 10. 4 and 11. 7% with 5. 2 and 7. 2% less feed, 
and Synovex. 
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Table 5 .  Performance o f  Cattle During Firs t  170 Days 
(December 14 to June 2) 
S teers S teers 
DES Synovex 
Treatment Control DES sxnovex Control ( sEaxed) ( sEaxed) 
Number of animals 25 25 25 25 25 25 
Init . wt . (filled ) , lb . 446 446 446 423 424 423 
Final wt . ( filled) , lb . 722 754 772 690 703 713 
Avg .  gain per head , lb . 276 308 326 267 279 290· 
Avg .  daily gain, lb . 1 . 62 1 . 81 1 .91  1 . 5 7 1 . 64 1 .  71 
Avg .  daily ration, lb . 
Corn and sorghum s ilagea 26 . 4  26 . 7  2 7 . 5  24 . 2  24 . 4  25 . 6  
Sorghum grain 6 . 4  6 . 4  6 . 4  6 . 4  6 . 4  6 . 4  
Alfalfab 3 . 5  3 . 5  3 . 5  3 . 5  3 . 5  3 . 5  
Protein supplement 1 . 0  1 . 0  1 . 0  1 . 0  1 . 0  1 . 0  
Total 37 . 3  37 . 6  38 . 4  35 . 1  35.3 36 . 5  
Feed per cwt . gain , lb . 
Corn and sorghum silage 1629 14 74 1434 1542 1485 1492 
Sorghum grain 397 355 336 411 388 372 
Alfalfa 211 189 179 219 209 200 
Protein supplement 61 55 5 2  6 3  60 58 
Total (air-dry basis) 1242 1118 107 1  1232 1179 1154 
asorghum silage fed for 35 days and corn silage fed remainder of period . 
hFive lb . low moisture alfalfa s ilage per head daily fed for 52 days and 3 lb . 
alfalfa hay fed remainder of period . 
Finishing Phase - 146 or 147 Days 
Results for the f inishing phase are presented in tab le 6 with percentage dif­
ferences between steers and heifers and implant treatments shown in table 7 .  Rate 
of gain was higher than during the growing phase . S imilar improvement in rate o f  
gain for DES ( 10 . 4%) was obtained with steers a s  for the previous phase but 
less for feed efficiency ( 2 . 5%) . Response from Synovex ( 10 . 0% )  by steers was 
similar to DES but at a lower rate than during the growing phase . 
Spayed heifers implanted w ith DES gained 4 . 0% more than nonspayed controls . 
Improvement was greater ( 7 . 4%)  for Synovex . Improvement over control nonspayed 
heifers was about the same during this phase  of the experiment as during the growing 
phas e .  The implant treatments had only small effects on feed efficiency during 
this f inishing phase . 
There was a greater improvement in rate o f  gain for control steers than 
for control heifers over the previous growing phase ( 3 . 2%)  when offered the higher 
energy finishing rations ( 8 . 9%) . Improvement in feed efficiency amounted to 
3 . 5% .  
Difference between steers and spayed heifers implanted with DES was also 
greater during this phas e  of the experiment . Steers gained 15 . 7% faster than 
heifers with 6 . 4% improvement in feed efficiency . 
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Table 6 .  Cattle Performance During Finish ing Phas e  
(June 2 to October 27-28) 
Control 
Number of animalsa 
!nit . wt . (filled) lb . 
Final wt . ( filled) lb . 
Avg . gain/head , lb . 
Avg .  daily gain , lb . 
Avg .  daily ration , lb . 
Ground ear corn 
Grain (rolled shelled 
corn and oats) 
Low moisture alfalfa 
silageb 
Protein supplement 
Total 
Feed per cwt . gain , lb . 
Ground ear corn 
Grain (rolled shelled 
c orn and oats) 
Low mois ture alfalfa 
s ilage 
Protein supplement 
Total (air-dry basis) 
Avg .  carcass weight , lb . 
Dressing p ercentc 
Marbling scored 
Carcass gradee 
Percent kidney fat 
Fat thickness ,  in . 
Rib eye area , sq . in . 
25 
722 
1044 
322 
2 . 20 
9 . 4  
7 . 8  
5 . 4  
1 . 0  
23 . 6  
426 
355 
245 
45 
1003 
647 
62 . 0  
6 . 2  
19 . 9  
3 . 6 
0 . 64 
11 . 65 
S teers 
146 days 
DES Synovex Control 
25 
754 
1109 
355 
2 . 43 
10 . 4  
8 . 5  
5 . 4  
1 . 0  
25 . 3  
425 
351 
222 
41 
978 
690 
62 . 2  
5 . 8  
19 . 4  
3 . 0  
0 . 69 
12 . 48 
25 
772 
1125 
353 
2 . 42 
10 . 7 
8 . 8  
5 . 4  
1 . 0  
2 5 . 9  
442 
363 
223 
41 
1008 
700 
62 . 2  
5 . 5  
19 . 2  
3 . 0  
0 . 68 
12 . 00 
25 
690 
987 
297 
2 . 02 
8 . 7  
7 . 4  
5 . 4  
1 . 0  
22 . 5  
431 
365 
267 
49 
1039 
623 
63 . 1  
7 . 4  
21 . 0  
3 . 5  
0 . 80 
11 .94 
Heifers 
147 days 
DES 
(spayed) 
25 
703 
1011 
308 
2 . 10 
9 . 3  
7 . 8  
5 . 4  
1 . 0  
2 3 . 5  
441 
371 
259 
4 7  
1045 
629 
62 . 2  
6 . 6  
20 . 3  
3 . 3  
0 . 79 
11. 34 
Synovex 
(spayed) 
24 
713 
1032 
319 
2 . 17 
9 . 8  
8 . 4  
5 . 3  
1 . 0  
24 . 5  
453 
384 
250 
46 
1063 
641 
62 . 1  
5 . 8  
19 . 6  
3 . 2  
0 . 7 3 
11 . 96 
aone heifer removed with prolaps e.  No problem was encountered with other heifers . 
bAlfalfa hay fed was put on an equal moisture basis and included as low 
moisture alfalfa silage . 
CDress ing percent based on hot c arcass weight minus 1 . 75 percent . 
dMarbling scores: 5 • small; 6 = modest; 7 = moderate and 8 • s ligh tly abundant . 
ecarcass grade scores : C- = 19; C = 20; and C+ • 21 . 
Steers gained 11 . 5% faster than spayed heifers and had 5 . 2% lower feed 
requirements when both were implanted with Synovex . These results are s imilar 
to those obtained between steers and heifers implanted with Synovex during 
the period with high roughage diets . 
Differences in carcass charac teris tic s  between treatment groups f or steers 
were small. There was a trend toward faster fattening for the controls as 
evidenced by more marbling and kidney fat . However , fat thickness was not 
increased over implanted groups , but they did have a smaller rib eye . 
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Implant treatments appeared to also reduce rate of fat deposition in spayed 
heifers in comparison to intact controls . DES appeared to have a greater effect 
in this regard than did Synovex. 
It is quite apparent that heifers finish at a lighter weight than steers . 
Control heifers fed equal time as control steers averaged 50 lb . less in market 
weight . They graded one-third of a grade higher and had a higher dressing percent , 
more marbling , more fat covering and larger rib eye . Differences between steers 
and heifers in carcass characteristics were smaller when implanted , with DES appearing 
to have more effect in reducing fat deposition in steers than in spayed heifers . 
Summary 
Steers implanted with DES and fed a growing type diet for 170 days gained 
11 . 7% more than control steers with 10 . 0% lower feed requirements . Response 
to Synovex was greater , 17 . 9% faster gain with 13 . 8% lower feed requirements . 
During a finishing period of 146 days , improvement in rate of gain was about 
the same for DES and Synovex (about 10%) with only a small effect on feed efficiency . 
Spayed heifers implanted with DES gained 4 . 5% more than intact nonimplanted 
controls with.4 . 3% improvement in feed efficiency . Response to Synovex was 
greater , 8 . 9 %  greater gain with 6 . 3% improvement in feed efficiency . During 
the finishing period of 147 days , responses to the implant treatments were of 
s imilar magnitude as during the growing phase except for only a small difference 
in feed requirements. 
Differences between control steers and intact control heifers were small. 
Differences in favor of steers and heifers became greater during the finishing 
period and with the implant treatments . 
Carcass data again show that heifers finish at a lighter weight than steers . 
Implant treatments appeared to reduce fat deposition with DES having more effect 
in steers than spayed heifers . 
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Table 7 .  Percentage Differences in Performance Between Steers 
and Heifers as Affec ted by DE S and Synovex 
S teers Heifers 
Growing Finishing Growing Finishing 
DES vs . control 
Daily gain 
Daily feed 
Feed eff . 
Synovex vs . contr�l 
Daily gain 
Daily feed 
Feed eff . 
Steers vs . heifers 
Control 
DES 
Daily gain 
Daily feed 
Feed eff .  
Daily gain 
Daily feed 
Feed eff . 
Synovex 
Daily gain 
Daily feed 
Feed eff . 
1 70 days 
1 1 .  7 
0 . 8  
-10 . 0  
17 . 9  
2 . 9  
-13 . 8  
3 . 2  
6 . 3  
0 . 8  
10 . 4  
6 . 5  
- 5 . 2  
11 . 7 
5 . 2  
- 7 . 2  
146 days 170 days 
10 . 4  4 . 5  
7 . 2  0 . 6  
- 2 . 5  -4 . 3  
10 . 0  8 . 9  
9 . 7  4 . 0 
0 . 5  -6 . 3  
8 . 9  
4 . 9  
-3 . 5  
15 . 7  
7 . 7  
- 6 . 4 
11 . 5  
5 . 7  
- 5 . 2  
Experiment 3 - Diethylstilbestrol and Synovex for Spayed 
and Nonspayed Heifers 
147 davs 
4 . 0  
4 . 4  
0 . 6  
7 . 4  
8 . 9  
2 . 3  
This experiment was conduc ted to determine the eff ects of spaying and implanting 
with diethylstilbestrol (DES) and Synovex-H ( 200 mg . testosterone and 20 mg . estradiol 
b enzoate) on feedlot performance and carcass characteristics of feedlot heifers . 
Procedure 
This experiment was conducted as a wintering phase and a finishing phase . 
One hundred forty-four heifer calves were purchased for the experiment and wintered 
at two locations . Eight pens of calves were wintered at one location and four 
at the other with 12 head per pen . 
Experimental treatments were spayed and nonspayed heifers implanted with 
DES , Synovex or served as nonimplanted control . Heifers in one-half of the pens 
at each location were spayed . Four head in each pen made up the implant treatments . 
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Spaying was done following allotment to treatments for the growing phase 
of the experiment at the location with four pens . Weather conditions prevented 
the operation until 6 weeks later at the other location . 
The calves at each location were full-fed prairie hay and a protein supple­
ment of soybean meal . The supplement was fed at 1 . 5  lb . daily at one location 
and at 2 . 0  lb . at the other because of differences in protein content of the 
hay . Trace mineral salt and dicalcium phosphate containing 1 , 000 mg . chlortetra­
cycline and 100, 000  l . U .  vitamin A per pound were offered free choice . 
Calves at each location had access to sheds with outside pens . They were 
fed once daily with the hay fed in mangers inside the sheds and the supplements 
in outside feed bunks . Because of the allotment procedure , feed data could 
not be determined for the implant treatments during the growing phase of the 
experiment . 
Upon termination of the wintering phase of the experiment , the cattle were 
trucked to Brookings for the finishing phase of the experiment . They were allotted 
into 12 pens of 11 or 12 each on bas is of weight , wintering location and spaying 
and implant treatments . Each implant treatment was replicated two times with 
spayed and nonspayed heifers . 
Diets during the finishing phase consisted of 2 parts corn silage , wet 
basis , to 1 part corn-protein supplement mixture . This concentrate mixture 
contained 9 2 . 5% rolled corn grain and 7 . 5% soybean meal . Vitamin A and chlortetra­
cycline were added to supply 1 , 5 00 l . U .  and 6 mg . ,  respectively , per pound 
of the concentrate mix . Mineral supplements were offered free choice . 
The heifers were fed once daily in outside  paved pens without shelter. 
They were implanted with the appropriate implant after 89 days of the finishing 
phase of the experiment using the same levels as initially . 
Results 
Wintering Trial 
Results of average weight gains for each treatment during the wintering 
phase are shown in table 8 .  Data were not obtained on feed by implant treatments 
s ince the heifers were separated int o  pens only on basis of spayed or nonspayed 
groups . 
Tab le 8 .  Gains During Wintering Trial 
(Cottonwood - 125 Days , Highmore - 118 Days) 
SEaied NonsEa!ed 
Control DES Synovex-H Control DES Synovex-H 
Number of heifers 23 23 24 24 '  24  24  
Avg .  init . wt . 381 . 3  380 . 7  381 . 1  381 . 4  381 . 6  384 . 4  
( shrunk) , lb . 
Avg . final wt . 494 . 7  522 . 2  520 . 8  507 . 0  529 . 2  533. 7 
(shrunk) , lb . 
Avg . gain/head , lb . 113 . 4  141 . 5  139 . 7  125 . 6  147 . 6  149 . 3  
Avg . daily gain , lb . 0 . 93 1 . 15 1 . 14 1 . 04 1 . 22 1 . 23 
2 3  
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Rate of gain was reduced by spaying in comparison to nonspayed heifers 
for all implant groups . Implant treatments increased rate of gain with the 
response being slightly greater with spayed heifers . The increase over the 
control amounted to 23 . 7  and 22 . 6% ,  respectively , for DES and Synovex with spayed 
heifers and 17 . 3  and 18 . 3% with the nonspayed ones . 
Finishing Trial 
Rate of gain of heifers not implanted was reduced by spaying ( tab le 9 ) . When 
implanted with either DES or Synovex , there were only smal l differences between 
spayed and nonspayed heifers . 
Rate of gain was increased by the implant treatments . With nonspayed 
heifers , the increase over controls amounted to 8 . 8  and 7 .0% , respectively , 
for DES and Synovex . The percentage increase for spayed heifers was greater , 
2 6 . 3  and 21 . 0 ,  respectively , for DES and Synovex . However , average rate o f  gain 
for spayed and nonspayed animals was about the same when implanted . 
Feed consumption was reduced by spaying but increased by the implant treat­
ments for both spayed and nonspayed heifers . Spaying without implanting increased 
feed requirements . Implant treatments had very little effect on feed efficiency 
of nonspayed heifers . When spayed , feed efficiency was improved by 13 . 5  and 
11 . 2% with DES and Synovex, and these heifers were slightly more efficient in feed 
utilization than comparable nonspayed ones . 
Spaying did not appear to affect carcass characteristics except the nonimplanted 
group making the lowest rate of gain had a lower dressing percent and a smaller 
rib eye . Implant treatments had only a small effect on carcass characteristics . 
There appeared to b e  a slight reduc tion in amount of marbling and kidney fat but 
a slight increase in size of rib eye from the implants .  
A considerable amount of trouble was encountered from vaginal prolapse . 
The condition was encountered for the most part during the last 2 months of 
the experiment . Only one heifer was affected before the reimplanting during 
the finishing phase of the experiment . The problem was encountered only with 
implanted cattle , both DES and Synovex and both spayed and nonspayed ones . 
The condition was encountered with seven spayed and three nonspayed heifers 
implanted with DES , With Synovex implants , the prob lem was encountered with 
two spayed and six nonspayed heifers . 
Sununary 
Spaying heifers following weaning reduced rate of gain and increased feed 
requirements when not implanted with DES or Synovex . 
Implanting nonspayed heifers with 24 mg . DES or Synovex following weaning and 
again during drylot finishing resulted in 8 . 8 and 7 . 0% improvement in rate of 
gain bu t had only a slight effect on feed efficiency . 
Heifers spayed and implanted performed in about the same manner on weight 
gain and feed efficiency as nonspayed and implanted heifers . Results were similar 
for DES and Synovex . 
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Table 9 .  Feedlot Performance and Carcass Characteris tics During Finishing Trial ( 192 days) 
Number of heifers 
Avg .  init . wt . ( shrunk) , 
Avg .  final wt . ( shrunk) , 
Avg . gain/head , lb . 
Avg .  daily gain , lb . 
Avg .  daily ration , lb . 
Corn silagea 
Corn-prot .  supp l .  mix 
Alfalfa hay 
Total 
Feed/ cwt . gain , lb . 
lb . 
lb . 
Control 
23 
494 . 7  
851 .  7 
357 . 0  
1 . 86 
7 . 10 
14 . 23 
0 . 29 
21 . 62 
Spayed 
DES Synovex-H 
20 
521 . 0  
972 . 8  
451 . 8  
2 . 35 
( 2 . 66)  7 . 76 
15 .54 
0 . 30 
23 . 60 
23 
522 . 6  
953 . 0  
430 . 4  
2 . 25 
( 2 . 19)  7 . 60 
15 . 2 7  
0 . 29 
23 . 16 
( 2 . 85) 
Corn silage 
Corn-prot . suppl .  mix 
Alfalfa hay 
382 ( 144) 
7 65 
331 ( 124) 
662 
339 ( 127)  
681 
Total 
Carcass data 
Chilled carcass wt . 
Dressing percent 
Conformation s coreb 
Marbling s corec 
Carcass gradeb 
Percent est . kidney fat 
Fat depth , in . 
Rib eye area , sq . in 
16 
1163 
516 
60 .5  
19 . 2  
6 .9 
20 . 2  
3 . 2  
0 . 65 
9 .5 7  
13 
1006 
597 
6 1 . 2  
20 . 3  
6 . 2  
19 . 9  
2 .9 
o .  71  
10 . 99 
13 
1033 
5 87 
61 . 6  
20 . 3  
6 . 3  
19 . 8  
2 . 8  
o .  71  
11 . 15 
a Values in parenthesis are for s ilage on a 12% moisture bas is . 
b Good = 1 7 ; Choice = 20 . Graded to 1/3 grade . c Marbling scores : Moderate , 7 ;  modest , 6; small , 5 .  
Control 
21. 
507 . 0  
919 . 6  
412 . 6  
2 . 15 
7 . 53 
15 . 06 
0 . 29 
22 . 88 
Nonspayed 
DES Synovex-H 
24 
529 . 2  
976 . 3  
447 . 1  
2 . 34 
( 2 . 82)  7 .99 
16 . 02 
0 . 29 
24 . 30 
22 
537 . 6  
978 . 4  
440 . 8  
2 . 30 
( 3 . 00) 7 .  93 
15 . 90 
0 . 31 
24 . 14 
( 2 . 98)  
353 ( 132) 
703 
346 ( 130) 
69 3 
345 (130) 
692 
13 
1069 
566 
6 1 .5 
20 . 0  
6 . 3  
20 . 0  
3 . 3  
0 . 69 
11 . 05 
12 
1051 
603 
61 . 8  
22 . 2  
6 . 0  
19 . 6  
3 . 0  
0 . 68  
12 . 38 
13 
1050 
600 
61 . 4  
20 .5  
5 . 5 
19 . 2  
3 . 0  
0 . 70 
11 . 57 
.... 
C\ 
- 1 7 -
Imp lant treatments had only a slight effect on carcass characteristics . 
There did appear to be a slight reduction in amount of marbling and kidney fat 
but with a slightly larger rib eye for each implant treatment . 
Considerable trouble was encountered from vaginal prolapse with DES and 
Synovex and with spayed and nonspayed heifers . 
Table 10 . Percentage Difference Between Spayed and Nonspayed Heifers Implanted 
With DES or Synovex 
Non spayed Spayed 
Wintering 
118 or 
125 days 
Finishing 
192 days 
Wintering 
118 or 
125 days 
Finishing 
192 days 
DES vs . control 
Daily gain 
Daily feed 
Feed eff . 
Synovex vs . control 
Daily gain 
Daily feed 
Feed ef f .  
17 . 3  
18 . 3  
8 . 8  
6 . 2  
-1 . 7 
7 . 0  
5 . 5  
-1 . 8  
23 . 7  
22 . 6  
26 . 3  
9 . 2  
-13 . 5  
21 . 0  
7 . 2  
-11 . 2  
Experiment 4 - Melengest rol Acetate and Diethylstilbestrol 
for Feedlot Heifers 
S everal experiments have shown an improvement in weight gain and feed efficiency 
by heifers from diethylstilbestrol (DES) but not as large as for steers . There is 
some quest ion as to the value of long t ime treatment for heifers in comparison 
to a shorter period only during drylot finishing . Weight gains and feed efficiency 
are also improved for feedlot heifers by feeding melengestrol acetate (MGA) . 
MGA is a progesterone-like compound effective in suppressing heat periods of 
cattle when administered at low levels . 
This experiment was part of a series to study feeding methods for heifers 
and their response to various hormones or hormone-like compounds . 
Procedures 
This experiment cons isted of two feeding trials . One was a two phase 
f eeding trial with a growing phase with a high roughage diet for about 4 months 
followed by a finishing phase of 5 months . The other trial consisted o f  only 
a f inishing period of 5 months . 
One hundred s ixty heifer calves were purchased for the 
were divided int o  2 groups of 80 for the 2 feeding trials . 
to  8 pens of 10 each for the growing and finishing trials . 
treatments were as follows : 
2 6  
experiment . They 
One group was allotted 
Four replicated 
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1 - Control 
2 - 10 mg . DES daily in the protein supplement 
3 - 12 mg . DES implant during grm�ing phase and 24  mg .  implant 
during f inishing phase 
4 - 0 . 35 mg . MGA daily in protein supplement during growing 
phase and 0 . 70 mg . daily during f inishing phase 
Diets during the growing phase consisted of 5 lb . rolled corn grain , 1 lb . 
protein supplement ( 20%) and a full feed of alfalfa-bromegrass hay or haylage .  
DES or MGA were added t o  the protein supplements t o  furnish 10 and 0 . 35 mg . ,  
respectively , of each for the appropriate pens of cattle . Implanted heifers received 
12 mg . of  DES at the beginning of this phase of the trial and were fed the supplement 
for the control cattle . The cattle were fed in outside , paved pens without access 
to shelter . Feeding was once daily . 
The second group of 80 head was selected at the initial allotment to 
be s imilar to those used in the growing experiment . The two groups were to be 
fed in the same type of finishing experiment . Rations for this second group 
were s imilar as for the control group of the growing trial until beginning of 
the f inishing trial . 
After 126 days of the growing phase o f  the experiment , diets were changed 
to a limited amount of alfalfa-bromegrass hay or haylage ,  1 lb . of a 40% protein 
supplement and a full feed of rolled c orn grain . Experimental treatments remained 
the same except the level of MGA was inadvertently doubled (0 . 70 mg . daily). 
Rather than change the level during the course of the experiment , this higher 
level was fed throughout the finishing trial . Implanted heifers were reimplant ed 
with 24 mg . DES . 
When heifers on this growing trial were changed to the finishing diets , 
the other group was allotted to 8 pens of 10 each . Diets and experimental treat­
ments were as for the groups from the growing trial . 
Results 
Trial 1 - Growing Phase 
Results of the growing phase of trial 1 are shown in table 11 with percentage 
differences between treatments presented in table 14 . DES in the feed or implanted 
and MGA resulted in s imilar improvements in rate of gain and feed effic iency 
(about 5 .0-5 . 5%) over the controls . 
2 7  
- 1 9  -
Table 11 . Response of Heifer Calves to MGA and DES During Growing Phase 
(Trial 1 - 126 Days) 
Oral DES Oral MGA 
( 10 mg . /head Imp lant DES (0 . 35 mg . /head 
Control daily) ( 12 mg. /head) daily) 
Number of heifers 20 20 20 20 
Avg . init . wt . ,  lb . 437 434 435 437 
Avg .  final wt • , lb • 642 652  652  654  
Avg . gain , lb . 206 217 216 217 
Avg .  daily gain , lb • 1 . 63 1.  72 1. 71 1.  72 
Avg . daily ration , lb . 
Alfalfa-brome 15 . 3  15 . 3  15 . 4  15 . 3  
Rolled shelled corn 4 . 9  4 . 9  4 . 9  4 . 9  
Protein supplement 1 . 0  1 . 0  1 . 0  1 . 0  
Total 21 . 2  21 . 2  21 . 3  21 . 2  
Feed/100 lb . gain , lb . 
Alf alfa-brome 935  887 895 890 
Rolled shelled corn 301 285 287 286 
Protein supplement 61 56  58  5 8  
Total 1297 1228 1240 1234 
Trial 1 - Finishing Phase 
During this phase of trial 1, heifers implanted with DES had the highest 
rate of gain (tab le 12) . They gained 6 . 2% faster than the controls . DES or 
MGA fed in the protein supplement resulted in weight gains only slight ly greater 
than for the control group . The level of MGA fed was in excess of the maximum 
level to b e  fed and about twice the level commonly fed to heifers of the weight 
in this trial . None of the treatments resulted in any appreciable change from 
controls in feed efficiency . 
Any effects of the treatments on carcass characteristics were small.  The 
control animals having lighter carcasses rated abou t equal on most carcass 
characteristics as those receiving DES or MGA treatments . 
2 8  
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Table 12 . Response of Heifers to MGA and DES During Finishing When 
Administered from Weaning 
(Trial 1 - Finishing Phase - 150 Days) 
Oral DES Oral MGA 
( 10 mg . /head Implant DES (0 . 70 mg . /head 
Control daily) (24 mg. /head) daily) 
Number 20 20 20 19 
Avg .  ini t . wt . ,  lb . 643 652 652 653 
Avg .  final wt . ,  lb . 1004 1025 1036 1021 
Avg .  gain , lb . 361 
Avg .  daily gain , lb . 2 . 41 
Avg .  daily ration , lb . 
Alf alfa-brome 5 . 3  
Rol led shelled corn 16 . 1  
Protein supplement 1 . 0  
Total 22 . 4  
Feed/100 lb . gain , lb . 
Alfalfa-brome 220 
Rolled shelled corn 668 
Protein supplement 41 
Total 929  
Cold carcass weight , lb . 625 
Dressing percent 62 . 1  
Conformationa 19 . 9  
Marbling scoreb 6 . 1  
Carcass gradea 20 . 1  
Colorc 5 . 0 
F irmnessd 5 . 0 
Kidney fat , % 2 . 8  
Maturitye 2 3 . 0  
Fat thickness ,  in . 0 . 76 
Rib exe area1 sg. in . 11 . 9 2  
aChoice = 20; Good = 17 . 
bModerate = 7; modest = 6 ;  small = 5 .  
CHigher number represents darker c olor . 
dHigher number represents firmer meat . 
eLower number represents more mature carcass .  
Trial 2 - Finishing Only 
372 384 368 
2 . 48 2 . 56 2 . 45 
5 . 3  5 . 3  5 . 3  
16 . 5  17 . 2  16 . 3  
1 . 0  1 .0 1 . 0  
22 . 8  23 . 5  22 . 6  
214 206 216 
665 6 7 4  6 6 3  
40 39 41 
919 919 9 20 
644 6 39 6 38 
62 . 8  61 . 6  6 2 . 4  
20 . 1  20 . 1  20 . 1  
6 . 4  5 . 9  6 . 1  
20 . 4  19 . 7 20 . 1  
5 . 1  5 . 0 5 . 0 
5 . 2  5 .0 5 .0 
2 . 6  2 . 7  2 . 8  
23 . 0  22 . 9  2 3 . 0  
o .  7 7  0 . 74 0 . 82 
12 . 15 12 . 25 11 .02 
Results for heifers receiving the experimental treatments only during 
finishing are shown in tab le 13 . They had been fed and managed in a manner 
s imilar to the control groups in trial 1 during time of the growing phase .  Average 
initial weight for the finishing trial was about the same as for this control 
group . 
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Effect of Sex, Castration and Hormonal Compounds on Feedlot 
Performance and Carcass Merit of Cattle 
L .  B .  Embry 
Bulls gain faster and more efficiently than heifers . Removal of the 
gonads (bulls or heifers) reduces rate of gain, increases feed requirements and 
results in changes in carcass characterist ics . Some hormone and hormone-like 
compounds are commonly used for feedlot cattle . Effects on feedlot performance 
have been shown to vary between male and female and between intact and castrated 
animals . In addition , comparative performance between males and females and 
response to growth promoting compounds have been shown to be influenced by the 
diet , age and stage of finish . 
It becomes apparent that feedlot performance of bulls, steers , intact heifers 
and spayed heifers should be studied under a variety of conditions as to diet, 
stage of growth and finish and with various growth stimulating compounds . A series 
of experiments was started a few years ago to do this . This report summarizes 
results of  those experiments conducted to date . The experiments are numbered 
for reference purposes , but the number does not necessarily indicate the order 
in which conducted . 
Experiment 1 - Synovex and Diethylstilbestrol Implants for Steers 
and Heifers During Growing and Finishing at Two Final Weight's 
This experiment was conducted to obtain information on the comparative 
performance of steers and heifers of similar breeding and the response of each 
to Synovex and diethylstilbestrol ( DES) when fed growing type diets and during 
finishing to two final weights . 
Procedures 
Seventy-two steer and 75 heifer calves were purchased direct from three 
producers with an equal number of steers and heifers being obtained from each herd . 
They were fed corn s ilage and sorghum silage for about 2 months before starting 
on the experiment . 
The calves were allotted into 3 pens of 25 each for each sex group on 
basis of weight and origin . Experimental treatments for steers and heifers were 
a control , DES implant or Synovex implant . 
Steers were implanted with 24 mg . DES at the beginning of the experiment 
and again with 36 mg . after 155 days . Heifers were implanted with 24 mg . DES 
at each time . Synovex implants were administered on the same dates using Synovex-S 
( 200 mg. progesterone and 20 mg . estradiol benzoate) for steers and Synovex-H ( 200 
mg. testosterone propionate and 20 mg . estradiol benzoate) for heifers . 
- " 
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Diets were the same for ail cattle . During a 99-day growing phase , corn 
silage was full-fed with 4 lb . alfalfa hay and 1 lb . of soybean meal . 
After this growing phase ,  diets were changed to a full feed of ground 
ear corn , 4 lb . of chopped alfalfa hay or 5 lb . of 50% moisture alfalfa haylage 
and 1 lb . of soybean meal with 10 , 000 I . U .  of vitamin A per pound . The change 
from a full feed of corn silage to a full feed of ground ear corn was made over 
a period of 13 days . 
The cattle were fed in outside , unpaved pens without access to shade or 
shelter . Feeding was twice daily in fence-line feed bunks . Trace mineral salt 
and a mineral supplement were offered free choice . 
The cattle were marketed on two dates . One-half of the cattle from each 
pen were marketed after a total of 250 days on feed ( 151 days on the finishing 
d iets) . This time was selected as one representing typical marketing weight 
( about 950 lb . )  and finish for heifers . Selections for marketing within pens 
were made so the average init ial and final weights were similar for the cattle 
sold and those held for further feed ing.  Feed consumption data at this time 
was based on an average per head for the pen of 25 . 
The remaining cattle were sold 40 days later when the steers were considered 
to have reached a typical market weight and grade for steers (about 1125 lb . ) .  
Final weights for both groups represent a market weight following an overnight 
stand without feed and water and a 50-mile haul . 
Results 
The experiment was a continuous one but divided into the growing phase 
and the finishing phase of two lengths . Age of cattle , energy content of diets , 
market weight and market finish are factors likely having an influence on com­
parative performance of steers and heifers and their response to DES or Synovex . 
Therefore , the results have been separated by phases for presentation in the 
tables . 
Growing Phase 
Results of the growing phase of 99 days are shown in table 1 with a sununary 
of percentage differences presented in table 4 .  
Steers implanted with DES gained at the fastest rate , 0 . 29  lb . ( 16 . 2%)  
more daily than the controls . They consumed the same amount of air-dry feed 
as the control group , resulting in an improvement in feed efficiency of 13 . 8% .  
S teers implanted with Synovex gained at a slightly lower rate than the DES steers . 
In comparison to controls , Synovex-implanted steers gained 13 . 4% more with 
a 9 . 1% improvement in feed efficiency . 
Response by heifers to the implant treatments was quite different than 
the steers during this phase of the experiment . When implanted with DES , they 
gained at a lower rate than the controls (0 . 06 lb . daily or 3 . 6% less)  and 
had 7 . 1% higher feed requirements . Heifers implanted with Synovex gained at 
a faster rate than those implanted with DES . In comparison to control heifers, 
there was a 5 . 4% improvement in rate of gain and a 4 . 5% reduction in feed require­
ments . 
11 
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Table 1 .  Performance of Heifers and S teers Fed Corn Silage 
During Growing Phase (99 Days ) 
Steers Heifers 
Treatment Control DES Sinovex Control DES S�novex 
Number 25 25 25 25 25 25 
Initial filled wt . , lb . 527 528 532 477 479 476 
Final filled wt . , lb . 704 734 733 640 637 649 
Avg . daily gain , lb . 1 .  79  2 . 08 2 . 03 1 . 66 1.60 1. 75 
Avg . daily ration, lb . 
Corn silage 31 . 2  31 . 3  32 . 3  28 . 1  29 . 2  28 . 3  
Alfalfa hay 4 . 0  4 . 0  4 . 0  4 . 0  4 . 0 4 . 0  
Protein suppl .  1 . 0  1 . 0  1 . 0  1 . 0  1 . 0  1 . 0  
Total 36 . 2  36 . 3  37.3 33 . 1  34. 2 33 . 3  
Feed/cwt . gain , lb . 
Corn silage 1744 1502 1591 1695 1825 1620 
Alfalfa hay 221 191 196 240 249 228 
Protein suppl .  55 48 49 60 62  57 
Total 2020 1741 1836 1995 2136 1905 
I t  is evident that comparative performance between steers and heifers in 
this experiment was influenced by the implant treatments (table 4) . Control 
s t eers gained 0 . 13 lb . ( 7 . 8% more daily than control heifers) . Steers consumed 
more feed resulting in feed required per unit of gain being about equal for 
s teers and heifers when not implante d .  
The marked response by steers and the slight reduc tion in gain by heifers 
to the DES implant resulted in large differences between steers and heifers 
in this comparison . S teers gained 0 . 48 lb . (30 . 0%) more daily . While steers 
consumed more feed , there was an improvement in feed efficiency of 18 . 5% .  
S ince heifers showed a more favorable response t o  Synovex than t o  DES, dif­
ferences between s teers and heifers were not as great with Synovex as with DES . 
In this comparison , s teers gained 16 . 0% faster with 3 . 6% lower feed requirements . 
Differences between s teers and heifers under most  favorable treatment for each 
during this phase of the experiment , DES-implanted steers and Synovex-implanted 
heifers , amounted to 18 . 9% greater gain with 10 . 0% reduc tion in feed requirements 
for steers . 
Finishing Phase - 151 Days 
During this phase of the experiment with the finishing diet of ground 
ear corn , protein supplement and a limited amount of alfalfa, rate of gain was 
at a higher level for all catt le than during the growing phase with c orn s ilage . 
The increase in daily gain over the growing phase was of a similar amount for 
each treatment group of steers . Thus , percentage improvements for implanted 
groups over the control were at a slightly lower level than during the growing 
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Table 2 .  Performance o f  Steers and Heifers During Finishing - 151 Days 
S teers Heifers 
Control DES Synovex Control DES Synovex 
Number 13 12 12 12 13 12 
Final shrunk wt . ,  lb. 994 1068 1055 916 943 956 
Avg . daily gain , lb . 2 . 10 2 . 40 2 . 32 2 . 02 2 . 19 2 . 2 2 
Avg . daily ration , lb . 
Corn silage 2 . 4  2 . 5  2 . 5  2 . 1  2 . 2  2 . 1  
Ear corn 18 . 2  19 . 2  19 . 9  16 . 7  18 . 9  18 . 2  
Alfalfa hay 1 . 5  1 . 5  1 . 5  1 . 5  1 . 5  1 . 5  
Low moisture alfalfa silage 3 . 0  3 . 0  3 . 0  3 . 0  3 . 0  3 . 0  
Protein supplement 1 . 0  1 . 0  1 . 0  1 . 0  1 . 0  1 . 0  
Total 26 . 1  27 . 2  27 . 9  24 . 3  26 . 6  25 . 8  
Feed required/cwt . gain , lb . 
Corn silage 114 104 108 104 101 9 6  
I-' Ear corn 868 801 857 828 864 821 .i;:-.. w Alfalfa hay 72 63 65 75 69 68 
Low moisture alfalfa silage 142 124 129 148 136 134 
Protein supplement 47 41 42 49 45 44 
Total 1243 1133 1201 1204 1215 1163 
Avg . carcass weight , lb . 613 665 653 572 586 590 
Dressing percent 61 . 7 62 . 2  61 . 9  62 . 5  62 . 1  61 . 8  
Marbling scorea s. 77 5 . 17 4 . 83 5 . 42 5 . 46 5 . 42 
Carcass grade scoreb 19 . 0  18 . 6  18 . 2  18 . 6  18 . 5  18 . 4  
Fat thickness ,  in . a.so 0 . 55 0 . 54 0 . 60 0 . 5 1 0 . 5 9 
Rib eye area , sq . in 11 . 4  12 . 4  12 . 3  11 . 2  12 . 1  11 . 6  
aMarbling score: 4 = slight , 5 = small , 6 = modest and 7 = moderate .  
bcarcass grade score: 17 = avg . good , 18 = high good , 19 = low choice and 20 = avg . choice . 
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phase (table 4) . DES-implanted steers gained 14 . 3% more than controls with 
8 . 8% reduction in feed requirements . When implanted with Synovex, gain and 
feed efficiency favored implanted steers by 10 . 5  and 3 . 4% over controls . 
Heifers showed a greater response to the higher energy finishing diets 
than did steers , especially when implanted . Percentage improvements from the 
implant treatments were greater than during the growing phase of the experiment .  
Heifers implanted with DES gained 8 . 4% more daily than controls . They consumed 
more feed resulting in about equal feed requirements as for controls . Heifers 
implanted with Synovex gained 9 . 9%  more than control heifers . While they also 
consumed more feed than controls , they required 3 . 4% less feed per unit of gain . 
When marketed at the same time after 15 1 days on the finishing diets , 
DES- and Synovex-implanted steers averaged 74 and 61 lb . more in market weight 
than the controls . Differences in carcass characteristics shown in table 2 were 
small between the implanted groups . In comparison to controls , there was a larger 
rib eye , more fat covering, less marbling and a lower carcass grade . The differ­
ences in rib eye area and fat thickness were about the same when adjusted for 
differences in carcass weight . Therefore , the main effect of the implant treat­
ments on steers at this stage of marketing appeared to be a reduction in amount 
of marbling . 
Heifers implanted with DES or Synovex and marketed after 151 days averaged 
27 and 40 lb . more , respectively , than control heifers . Implanted heifers had 
a larger rib eye but evident only for the DES group when adjusted for differences 
in carcass weights . Fat thickness was also less for DES-implanted heifers . 
There were only small differences between treatment groups in other carcass 
characteristics measured . 
When marketed after 15 1 days with an average market weight of 9 38 lb . 
for heifers and 1022 lb . for steers , heifers generally had more marb ling and 
fat covering but a smaller rib eye .  These differences were not large . When 
adjusted to basis of carcass weight , rib eye area was larger for heifers but 
the thicker fat covering was more pronounced in comparison to steers . 
Finishing Phase - 191 Days 
Results for the cattle fed an additional 40 days are presented in table 3 .  
Good weather conditions prevailed during this period .  
Daily gains for steers fed for the longer period did not change appreciably 
from those at 151 days . Response to DES or Synovex implants was at a sl ightly 
lower level than during the shorter feeding period . However , the differences 
were small and indicate no appreciable decrease in response to these compounds 
by steers with increasing weight and finish up to the maximums in this experiment . 
Control heifers and those implanted with Synovex gained at a lower rate 
f or the longer feeding periods . DES-implanted heifers gained about the same 
during each finishing period . Improvement for DES over control for gain and 
feed efficiency amounted to 12 . 4  and 3 .8% in comparison to 8 . 4% more gain with 
about the same amount of feed for the 151-day finishing phase . There were only 
small differences between controls and heifers implanted with Synovex during 
the two phases of finishing . 
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Table 3 .  Performance o f  Steers and Heifers During Finishing - 191 Days 
Steers Heifers 
Control DES Synovex Control DES Synovex 
Number 12 13 13 12 12 12 
Final shrunk wt . ,  lb . 1080 1166 1144 982 1021 1020 
Avg .  daily gain , lb . 2 . 13 2 . 42 2 . 31 1.94 2 . 18 2 . 10 
Avg .  daily ration , lb . 
Corn s ilage 2 . 0  2 . 0  2 . 1  1 .  7 1 .  7 1 . 5  
Ear corn 18 . S  19 . 9  20 . 3  17 . 2  19 . l  18 . S  
Alfalfa hay 1 . 3  1 . 3  1 . 3  1 . 3  1 . 3  1 . 3  
Low moisture alfalfa s ilage 3.3 3 . 3  3. 3 3 . 3  3 . 3  3 . 3  
Protein supplement 1 . 0  1 . 0  1 . 0  1 . 0  1 . 0  1 . 0  
Total 26 . 1  27 .S 28 . 0  24 . S  26 . 4  2S . 6  
Feed required/cwt . gain , lb . 
Corn silage 89 82 90 87 79 72 
I-' Ear corn 869 822 879 886 878 882 O'\ U1 
Alfalfa hay S9 S2 SS 6S S8 60 
Low moisture alfalfa silage 1S7 138 144 172 1S3 1S9 
Protein supplement 46  41 43 Sl 4S 47  
Total 1220 113S 1211 1261 1213 1220 
Avg .  carcass weight , lb . 678 728 709 630 642 647 
Dressing percent 62 . 8  62 . 4  62 . 0  64 . 2  62 . 9  63 . 4  
Marbling s corea 6 . 40 5 . 40 5 . 40 6 .50 S . 80 S . 70 
Carcass gradea 19 . 8  18 . 8  18 . S  20 . 0  18 . 9  18 . 7  
Fat thickness ,  in . 0 . 68 O .S9 0 . 60 0 . 7S 0 . 78 0 . 64 
Rib eye area , sq . in . 11 . 2  12 . 1  11 . 9  11 . 6  12 . 3  12 . 4  
asee footnotes for table 2 .  
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The advantage for control steers over control heifers became greater with 
the longer feeding period . With DES implants, comparative performance between 
steers and heifers was about the same at 151 and 19 1 days of finishing . Synovex­
implanted steers showed about the same advantage over similarly treated heifers 
as was obtained in the control groups . 
There was an increase in fatness for steers and heifers with the longer 
feeding period as evidenced by a greater fat thickness and more marbling . These 
effects were more evident for controls in comparison to implanted groups and 
more for hei fers than for steers . Apparently the heifers fattened faster and 
finished to a choice grade at a lighter weight than did the steers . Growth 
rate was increased and fat deposition appeared to be delayed by treatment with 
DES or Synovex . 
Summary 
Improvement in rate of gain by steers implanted with DES over controls amounted 
to 16 . 2  to 13 . 6% with 13 . 8  to 7 . 0% improvement in feed efficiency . Most improvement 
as percentage of control was ob tained during a growing phase with high roughage 
diets . Response was at a lower percentage of control during finishing and 
at the higher finish to which fed in the experiment . Response by steers to Synovex-S 
was similar to DES but at a slightly lower level .  
DES implants did not improve weight gains and feed efficiency o f  heifers 
during the high roughage growing phase . There was an improvement in weight 
gains (8 . 4%) during the shorter feeding period but essentially no change in 
feed efficiency . When fed to heavier weights and finish , DES resulted in the 
greatest response by heifers over the controls . Heifers appeared to show more 
response to Synovex-H in weight gains ( 5 . 4%) and feed efficiency ( 4 . 5%) than 
to DES during the high roughage growing phase . Results were quite similar for 
the two compounds for the shorter feeding period but favored DES for the longer 
one . 
The comparative performance between steers and heifers was influenced by 
market weight and finish and implant treatment . Heifers compared more favorable 
to steers during the shorter period on the higher energy finishing diets . The 
advantage for steers became greater with the longer period of finishing . 
Results of the experiment support conclusions by others that heifers show 
more response to increasing levels of energy than do steers and finish at a lighter 
weight and that DES or Synovex reduces rate of fat deposition in relation to 
lean. 
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Table 4 .  Percentage Differences in Performance Between Steers 
and Heifers as Affected by DES and Synovex 
S teers Heifers 
Growing Finishing Growing Finishing 
99  days 151 days 191  days 99 days 151 days 191  days 
DES vs . c ontrol 
Daily gain 16 . 2  14 . 3  13 . 6  - 3 . 6  8 . 4  
Daily feed 2 . 8  4 . 2  5 . 4  3 . 3  9 . 5 
Feed eff . -13 . 8  - 8 . 8  - 7 . 0  7 . 1  0 . 9  
Synovex vs . control 
Daily gain 13 . 4  10 . 5  8 . 5  5 . 4  9 . 9  
Daily feed 3 . 0  6 . 9  7 . 3  0 . 6  6 . 2  
Feed eff . - 9 . 1  - 3 . 4  - 0 . 7  - 4 . 5  -3 . 4  
Steers vs . heifers 
Control 
Daily gain 7 . 8 4 . 0  9 . 8  
Daily feed 9 . 4  7 . 4  6 . 5 
Feed eff . 1 . 3  3 . 2  - 3 . 3  
DES 
Daily gain 30 . 0  9 . 6  11 . 0  
Daily feed 6 . 1  2 . 3  4 . 2  
Feed eff .  -18 . 5  - 6 . 7  - 6 . 4  
Synovex 
Daily gain 16 . 0  4 . 5  10 . 0  
Daily feed 12 . 0  8 . 1  9 . 4  
Feed eff . - 3 . 6  3 . 3  - 0 . 7  
Experiment 2 - Spayed Heifers Compared to Steers When 
Implanted With Diethylstilbes trol or Synovex 
12 . 4  
7 . 8  
- 3 . 8  
8 . 2  
4 . 5  
- 3 . 3  
Experiment 1 showed steers gained faster than heifers and comparative 
performance between steers and heifers depended upon energy level of diets , 
age of cattle , weight , stage of finishing and administration of hormonal com-
pounds .  As a continuation of the research , this experiment divided into a growing 
phase and a finishing phase was conducted with steers and heifers . Diethylstilbestrol 
(DES ) and Synovex were administered to steers and spayed heifers with a group 
of nonimplanted steers and nonimplanted intact heifers for controls . 
Procedures 
Seventy-five steer calves and 75 heifer calves were purchased for this experi­
ment balanced as to numbers of each from herd where purchased . They were allotted 
into 3 pens of 25 for each sex group on basis of weight and origin . Experimental 
treatments were contro l ,  DES implant and Synovex implant for steers and for 
heifers . Intact heifers served as controls while those implanted were sp ayed . 
S ixty-five days after the beginning of the growing phase of the experiment , 
one pen each of steers and heifers were implanted with 24 mg . DES , one pen of 
steers implanted with Synovex-S ( 200 mg . progesterone and 20 mg . estradiol benzoate) , 
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one pen of heifers implanted with Synovex-H (200 mg. testosterone propionate 
and 20 mg. estradiol benzoate) and one pen of each served as controls. The 
day following implanting, the implanted heifers were spayed while the control 
group remained intact. Implanted cattle were reimplanted after another 134 days 
with the same level of implants except DES steers received 36 mg. 
Diets during a 170-day growing phase cons is ted of ground sorghum grain 
up to a maximum of 8 lb. per head daily, 1 lb. of protein supplement (soybean 
meal) and sorghum silage or corn silage to appetite. 
Following this growing phase, diets were changed to finishing type ones 
of 5 lb. alfalfa haylage (4 lb. alfalfa hay for 1 month) ,  1 lb. of soybean meal 
with 10, 000 I.U. vitamin A and a full feed of ground grain. Ear corn was fed 
for about 3 months. Thereafter, the grain was about 2 parts of ground shelled 
corn to 1 part ground oats. 
Feeding was twice daily in outside, unpaved pens without access to shade 
or shelter. The experiment was terminated following 146 days of the finishing 
phase for s teers and 147 days for the heifers. 
Results 
It was apparent that comparative p·erformance between steers and heifers 
and the response to the implant treatments varied between the two phases of the 
experiment. Results are therefore presented separately for the two phases. 
Growing Phase - 170 Days 
Results for the high roughage growing phase are presented in table 5 with 
percentage differences between steers and heifers and implant treatments shown 
in table 7. 
There was an improvement in rate of gain when steers were implanted with 
either compound. A greater increase was obtained in this experiment with Synovex 
(0.29 lb. daily or 17. 9%) than with DES (0.19 lb. daily or 11. 7%) . There was 
also an improvement in feed efficiency, amounting to 13. 8% for Synovex and 10.0% 
for DES. 
Spayed heifers also gained faster when implanted than intact controls. 
However, they showed a much smaller response to either implant than did steers 
during this phase of the experiment. Highest rate of gain was obtained when 
spayed heifers were imp lanted with Synovex, 0.14 lb. daily ( 8. 9%) more than 
for nonimplanted intact heifers with an improvement in feed efficiency. Improvements 
for DES -implanted heifers over the controls amounted to 4.5% for gain and 4. 3% 
for feed. 
S teers gained faster than heifers in all comparisons during this phase 
of the experiment. However, the difference between control steers and control 
heifers was small, only 3. 2% more gain with about the same amount of feed. 
D ifferences between steers and spayed heifers were 
or Synovex implants. Type of implant did not appear to 
the comparative performance between steers and heifers. 
in gain was 10. 4 and 11. 7% with 5. 2 and 7. 2% less feed, 
and Synovex. 
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Table 5 .  Performance o f  Cattle During Firs t  170 Days 
(December 14 to June 2) 
S teers S teers 
DES Synovex 
Treatment Control DES sxnovex Control ( sEaxed) ( sEaxed) 
Number of animals 25 25 25 25 25 25 
Init . wt . (filled ) , lb . 446 446 446 423 424 423 
Final wt . ( filled) , lb . 722 754 772 690 703 713 
Avg .  gain per head , lb . 276 308 326 267 279 290· 
Avg .  daily gain, lb . 1 . 62 1 . 81 1 .91  1 . 5 7 1 . 64 1 .  71 
Avg .  daily ration, lb . 
Corn and sorghum s ilagea 26 . 4  26 . 7  2 7 . 5  24 . 2  24 . 4  25 . 6  
Sorghum grain 6 . 4  6 . 4  6 . 4  6 . 4  6 . 4  6 . 4  
Alfalfab 3 . 5  3 . 5  3 . 5  3 . 5  3 . 5  3 . 5  
Protein supplement 1 . 0  1 . 0  1 . 0  1 . 0  1 . 0  1 . 0  
Total 37 . 3  37 . 6  38 . 4  35 . 1  35.3 36 . 5  
Feed per cwt . gain , lb . 
Corn and sorghum silage 1629 14 74 1434 1542 1485 1492 
Sorghum grain 397 355 336 411 388 372 
Alfalfa 211 189 179 219 209 200 
Protein supplement 61 55 5 2  6 3  60 58 
Total (air-dry basis) 1242 1118 107 1  1232 1179 1154 
asorghum silage fed for 35 days and corn silage fed remainder of period . 
hFive lb . low moisture alfalfa s ilage per head daily fed for 52 days and 3 lb . 
alfalfa hay fed remainder of period . 
Finishing Phase - 146 or 147 Days 
Results for the f inishing phase are presented in tab le 6 with percentage dif­
ferences between steers and heifers and implant treatments shown in table 7 .  Rate 
of gain was higher than during the growing phase . S imilar improvement in rate o f  
gain for DES ( 10 . 4%) was obtained with steers a s  for the previous phase but 
less for feed efficiency ( 2 . 5%) . Response from Synovex ( 10 . 0% )  by steers was 
similar to DES but at a lower rate than during the growing phase . 
Spayed heifers implanted w ith DES gained 4 . 0% more than nonspayed controls . 
Improvement was greater ( 7 . 4%)  for Synovex . Improvement over control nonspayed 
heifers was about the same during this phase  of the experiment as during the growing 
phas e .  The implant treatments had only small effects on feed efficiency during 
this f inishing phase . 
There was a greater improvement in rate o f  gain for control steers than 
for control heifers over the previous growing phase ( 3 . 2%)  when offered the higher 
energy finishing rations ( 8 . 9%) . Improvement in feed efficiency amounted to 
3 . 5% .  
Difference between steers and spayed heifers implanted with DES was also 
greater during this phas e  of the experiment . Steers gained 15 . 7% faster than 
heifers with 6 . 4% improvement in feed efficiency . 
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Table 6 .  Cattle Performance During Finish ing Phas e  
(June 2 to October 27-28) 
Control 
Number of animalsa 
!nit . wt . (filled) lb . 
Final wt . ( filled) lb . 
Avg . gain/head , lb . 
Avg .  daily gain , lb . 
Avg .  daily ration , lb . 
Ground ear corn 
Grain (rolled shelled 
corn and oats) 
Low moisture alfalfa 
silageb 
Protein supplement 
Total 
Feed per cwt . gain , lb . 
Ground ear corn 
Grain (rolled shelled 
c orn and oats) 
Low mois ture alfalfa 
s ilage 
Protein supplement 
Total (air-dry basis) 
Avg .  carcass weight , lb . 
Dressing p ercentc 
Marbling scored 
Carcass gradee 
Percent kidney fat 
Fat thickness ,  in . 
Rib eye area , sq . in . 
25 
722 
1044 
322 
2 . 20 
9 . 4  
7 . 8  
5 . 4  
1 . 0  
23 . 6  
426 
355 
245 
45 
1003 
647 
62 . 0  
6 . 2  
19 . 9  
3 . 6 
0 . 64 
11 . 65 
S teers 
146 days 
DES Synovex Control 
25 
754 
1109 
355 
2 . 43 
10 . 4  
8 . 5  
5 . 4  
1 . 0  
25 . 3  
425 
351 
222 
41 
978 
690 
62 . 2  
5 . 8  
19 . 4  
3 . 0  
0 . 69 
12 . 48 
25 
772 
1125 
353 
2 . 42 
10 . 7 
8 . 8  
5 . 4  
1 . 0  
2 5 . 9  
442 
363 
223 
41 
1008 
700 
62 . 2  
5 . 5  
19 . 2  
3 . 0  
0 . 68 
12 . 00 
25 
690 
987 
297 
2 . 02 
8 . 7  
7 . 4  
5 . 4  
1 . 0  
22 . 5  
431 
365 
267 
49 
1039 
623 
63 . 1  
7 . 4  
21 . 0  
3 . 5  
0 . 80 
11 .94 
Heifers 
147 days 
DES 
(spayed) 
25 
703 
1011 
308 
2 . 10 
9 . 3  
7 . 8  
5 . 4  
1 . 0  
2 3 . 5  
441 
371 
259 
4 7  
1045 
629 
62 . 2  
6 . 6  
20 . 3  
3 . 3  
0 . 79 
11. 34 
Synovex 
(spayed) 
24 
713 
1032 
319 
2 . 17 
9 . 8  
8 . 4  
5 . 3  
1 . 0  
24 . 5  
453 
384 
250 
46 
1063 
641 
62 . 1  
5 . 8  
19 . 6  
3 . 2  
0 . 7 3 
11 . 96 
aone heifer removed with prolaps e.  No problem was encountered with other heifers . 
bAlfalfa hay fed was put on an equal moisture basis and included as low 
moisture alfalfa silage . 
CDress ing percent based on hot c arcass weight minus 1 . 75 percent . 
dMarbling scores: 5 • small; 6 = modest; 7 = moderate and 8 • s ligh tly abundant . 
ecarcass grade scores : C- = 19; C = 20; and C+ • 21 . 
Steers gained 11 . 5% faster than spayed heifers and had 5 . 2% lower feed 
requirements when both were implanted with Synovex . These results are s imilar 
to those obtained between steers and heifers implanted with Synovex during 
the period with high roughage diets . 
Differences in carcass charac teris tic s  between treatment groups f or steers 
were small. There was a trend toward faster fattening for the controls as 
evidenced by more marbling and kidney fat . However , fat thickness was not 
increased over implanted groups , but they did have a smaller rib eye . 
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Implant treatments appeared to also reduce rate of fat deposition in spayed 
heifers in comparison to intact controls . DES appeared to have a greater effect 
in this regard than did Synovex. 
It is quite apparent that heifers finish at a lighter weight than steers . 
Control heifers fed equal time as control steers averaged 50 lb . less in market 
weight . They graded one-third of a grade higher and had a higher dressing percent , 
more marbling , more fat covering and larger rib eye . Differences between steers 
and heifers in carcass characteristics were smaller when implanted , with DES appearing 
to have more effect in reducing fat deposition in steers than in spayed heifers . 
Summary 
Steers implanted with DES and fed a growing type diet for 170 days gained 
11 . 7% more than control steers with 10 . 0% lower feed requirements . Response 
to Synovex was greater , 17 . 9% faster gain with 13 . 8% lower feed requirements . 
During a finishing period of 146 days , improvement in rate of gain was about 
the same for DES and Synovex (about 10%) with only a small effect on feed efficiency . 
Spayed heifers implanted with DES gained 4 . 5% more than intact nonimplanted 
controls with.4 . 3% improvement in feed efficiency . Response to Synovex was 
greater , 8 . 9 %  greater gain with 6 . 3% improvement in feed efficiency . During 
the finishing period of 147 days , responses to the implant treatments were of 
s imilar magnitude as during the growing phase except for only a small difference 
in feed requirements. 
Differences between control steers and intact control heifers were small. 
Differences in favor of steers and heifers became greater during the finishing 
period and with the implant treatments . 
Carcass data again show that heifers finish at a lighter weight than steers . 
Implant treatments appeared to reduce fat deposition with DES having more effect 
in steers than spayed heifers . 
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Table 7 .  Percentage Differences in Performance Between Steers 
and Heifers as Affec ted by DE S and Synovex 
S teers Heifers 
Growing Finishing Growing Finishing 
DES vs . control 
Daily gain 
Daily feed 
Feed eff . 
Synovex vs . contr�l 
Daily gain 
Daily feed 
Feed eff . 
Steers vs . heifers 
Control 
DES 
Daily gain 
Daily feed 
Feed eff .  
Daily gain 
Daily feed 
Feed eff . 
Synovex 
Daily gain 
Daily feed 
Feed eff . 
1 70 days 
1 1 .  7 
0 . 8  
-10 . 0  
17 . 9  
2 . 9  
-13 . 8  
3 . 2  
6 . 3  
0 . 8  
10 . 4  
6 . 5  
- 5 . 2  
11 . 7 
5 . 2  
- 7 . 2  
146 days 170 days 
10 . 4  4 . 5  
7 . 2  0 . 6  
- 2 . 5  -4 . 3  
10 . 0  8 . 9  
9 . 7  4 . 0 
0 . 5  -6 . 3  
8 . 9  
4 . 9  
-3 . 5  
15 . 7  
7 . 7  
- 6 . 4 
11 . 5  
5 . 7  
- 5 . 2  
Experiment 3 - Diethylstilbestrol and Synovex for Spayed 
and Nonspayed Heifers 
147 davs 
4 . 0  
4 . 4  
0 . 6  
7 . 4  
8 . 9  
2 . 3  
This experiment was conduc ted to determine the eff ects of spaying and implanting 
with diethylstilbestrol (DES) and Synovex-H ( 200 mg . testosterone and 20 mg . estradiol 
b enzoate) on feedlot performance and carcass characteristics of feedlot heifers . 
Procedure 
This experiment was conducted as a wintering phase and a finishing phase . 
One hundred forty-four heifer calves were purchased for the experiment and wintered 
at two locations . Eight pens of calves were wintered at one location and four 
at the other with 12 head per pen . 
Experimental treatments were spayed and nonspayed heifers implanted with 
DES , Synovex or served as nonimplanted control . Heifers in one-half of the pens 
at each location were spayed . Four head in each pen made up the implant treatments . 
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Spaying was done following allotment to treatments for the growing phase 
of the experiment at the location with four pens . Weather conditions prevented 
the operation until 6 weeks later at the other location . 
The calves at each location were full-fed prairie hay and a protein supple­
ment of soybean meal . The supplement was fed at 1 . 5  lb . daily at one location 
and at 2 . 0  lb . at the other because of differences in protein content of the 
hay . Trace mineral salt and dicalcium phosphate containing 1 , 000 mg . chlortetra­
cycline and 100, 000  l . U .  vitamin A per pound were offered free choice . 
Calves at each location had access to sheds with outside pens . They were 
fed once daily with the hay fed in mangers inside the sheds and the supplements 
in outside feed bunks . Because of the allotment procedure , feed data could 
not be determined for the implant treatments during the growing phase of the 
experiment . 
Upon termination of the wintering phase of the experiment , the cattle were 
trucked to Brookings for the finishing phase of the experiment . They were allotted 
into 12 pens of 11 or 12 each on bas is of weight , wintering location and spaying 
and implant treatments . Each implant treatment was replicated two times with 
spayed and nonspayed heifers . 
Diets during the finishing phase consisted of 2 parts corn silage , wet 
basis , to 1 part corn-protein supplement mixture . This concentrate mixture 
contained 9 2 . 5% rolled corn grain and 7 . 5% soybean meal . Vitamin A and chlortetra­
cycline were added to supply 1 , 5 00 l . U .  and 6 mg . ,  respectively , per pound 
of the concentrate mix . Mineral supplements were offered free choice . 
The heifers were fed once daily in outside  paved pens without shelter. 
They were implanted with the appropriate implant after 89 days of the finishing 
phase of the experiment using the same levels as initially . 
Results 
Wintering Trial 
Results of average weight gains for each treatment during the wintering 
phase are shown in table 8 .  Data were not obtained on feed by implant treatments 
s ince the heifers were separated int o  pens only on basis of spayed or nonspayed 
groups . 
Tab le 8 .  Gains During Wintering Trial 
(Cottonwood - 125 Days , Highmore - 118 Days) 
SEaied NonsEa!ed 
Control DES Synovex-H Control DES Synovex-H 
Number of heifers 23 23 24 24 '  24  24  
Avg .  init . wt . 381 . 3  380 . 7  381 . 1  381 . 4  381 . 6  384 . 4  
( shrunk) , lb . 
Avg . final wt . 494 . 7  522 . 2  520 . 8  507 . 0  529 . 2  533. 7 
(shrunk) , lb . 
Avg . gain/head , lb . 113 . 4  141 . 5  139 . 7  125 . 6  147 . 6  149 . 3  
Avg . daily gain , lb . 0 . 93 1 . 15 1 . 14 1 . 04 1 . 22 1 . 23 
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Rate of gain was reduced by spaying in comparison to nonspayed heifers 
for all implant groups . Implant treatments increased rate of gain with the 
response being slightly greater with spayed heifers . The increase over the 
control amounted to 23 . 7  and 22 . 6% ,  respectively , for DES and Synovex with spayed 
heifers and 17 . 3  and 18 . 3% with the nonspayed ones . 
Finishing Trial 
Rate of gain of heifers not implanted was reduced by spaying ( tab le 9 ) . When 
implanted with either DES or Synovex , there were only smal l differences between 
spayed and nonspayed heifers . 
Rate of gain was increased by the implant treatments . With nonspayed 
heifers , the increase over controls amounted to 8 . 8  and 7 .0% , respectively , 
for DES and Synovex . The percentage increase for spayed heifers was greater , 
2 6 . 3  and 21 . 0 ,  respectively , for DES and Synovex . However , average rate o f  gain 
for spayed and nonspayed animals was about the same when implanted . 
Feed consumption was reduced by spaying but increased by the implant treat­
ments for both spayed and nonspayed heifers . Spaying without implanting increased 
feed requirements . Implant treatments had very little effect on feed efficiency 
of nonspayed heifers . When spayed , feed efficiency was improved by 13 . 5  and 
11 . 2% with DES and Synovex, and these heifers were slightly more efficient in feed 
utilization than comparable nonspayed ones . 
Spaying did not appear to affect carcass characteristics except the nonimplanted 
group making the lowest rate of gain had a lower dressing percent and a smaller 
rib eye . Implant treatments had only a small effect on carcass characteristics . 
There appeared to b e  a slight reduc tion in amount of marbling and kidney fat but 
a slight increase in size of rib eye from the implants .  
A considerable amount of trouble was encountered from vaginal prolapse . 
The condition was encountered for the most part during the last 2 months of 
the experiment . Only one heifer was affected before the reimplanting during 
the finishing phase of the experiment . The problem was encountered only with 
implanted cattle , both DES and Synovex and both spayed and nonspayed ones . 
The condition was encountered with seven spayed and three nonspayed heifers 
implanted with DES , With Synovex implants , the prob lem was encountered with 
two spayed and six nonspayed heifers . 
Sununary 
Spaying heifers following weaning reduced rate of gain and increased feed 
requirements when not implanted with DES or Synovex . 
Implanting nonspayed heifers with 24 mg . DES or Synovex following weaning and 
again during drylot finishing resulted in 8 . 8 and 7 . 0% improvement in rate of 
gain bu t had only a slight effect on feed efficiency . 
Heifers spayed and implanted performed in about the same manner on weight 
gain and feed efficiency as nonspayed and implanted heifers . Results were similar 
for DES and Synovex . 
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Table 9 .  Feedlot Performance and Carcass Characteris tics During Finishing Trial ( 192 days) 
Number of heifers 
Avg .  init . wt . ( shrunk) , 
Avg .  final wt . ( shrunk) , 
Avg . gain/head , lb . 
Avg .  daily gain , lb . 
Avg .  daily ration , lb . 
Corn silagea 
Corn-prot .  supp l .  mix 
Alfalfa hay 
Total 
Feed/ cwt . gain , lb . 
lb . 
lb . 
Control 
23 
494 . 7  
851 .  7 
357 . 0  
1 . 86 
7 . 10 
14 . 23 
0 . 29 
21 . 62 
Spayed 
DES Synovex-H 
20 
521 . 0  
972 . 8  
451 . 8  
2 . 35 
( 2 . 66)  7 . 76 
15 .54 
0 . 30 
23 . 60 
23 
522 . 6  
953 . 0  
430 . 4  
2 . 25 
( 2 . 19)  7 . 60 
15 . 2 7  
0 . 29 
23 . 16 
( 2 . 85) 
Corn silage 
Corn-prot . suppl .  mix 
Alfalfa hay 
382 ( 144) 
7 65 
331 ( 124) 
662 
339 ( 127)  
681 
Total 
Carcass data 
Chilled carcass wt . 
Dressing percent 
Conformation s coreb 
Marbling s corec 
Carcass gradeb 
Percent est . kidney fat 
Fat depth , in . 
Rib eye area , sq . in 
16 
1163 
516 
60 .5  
19 . 2  
6 .9 
20 . 2  
3 . 2  
0 . 65 
9 .5 7  
13 
1006 
597 
6 1 . 2  
20 . 3  
6 . 2  
19 . 9  
2 .9 
o .  71  
10 . 99 
13 
1033 
5 87 
61 . 6  
20 . 3  
6 . 3  
19 . 8  
2 . 8  
o .  71  
11 . 15 
a Values in parenthesis are for s ilage on a 12% moisture bas is . 
b Good = 1 7 ; Choice = 20 . Graded to 1/3 grade . c Marbling scores : Moderate , 7 ;  modest , 6; small , 5 .  
Control 
21. 
507 . 0  
919 . 6  
412 . 6  
2 . 15 
7 . 53 
15 . 06 
0 . 29 
22 . 88 
Nonspayed 
DES Synovex-H 
24 
529 . 2  
976 . 3  
447 . 1  
2 . 34 
( 2 . 82)  7 .99 
16 . 02 
0 . 29 
24 . 30 
22 
537 . 6  
978 . 4  
440 . 8  
2 . 30 
( 3 . 00) 7 .  93 
15 . 90 
0 . 31 
24 . 14 
( 2 . 98)  
353 ( 132) 
703 
346 ( 130) 
69 3 
345 (130) 
692 
13 
1069 
566 
6 1 .5 
20 . 0  
6 . 3  
20 . 0  
3 . 3  
0 . 69 
11 . 05 
12 
1051 
603 
61 . 8  
22 . 2  
6 . 0  
19 . 6  
3 . 0  
0 . 68  
12 . 38 
13 
1050 
600 
61 . 4  
20 .5  
5 . 5 
19 . 2  
3 . 0  
0 . 70 
11 . 57 
.... 
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Imp lant treatments had only a slight effect on carcass characteristics . 
There did appear to be a slight reduction in amount of marbling and kidney fat 
but with a slightly larger rib eye for each implant treatment . 
Considerable trouble was encountered from vaginal prolapse with DES and 
Synovex and with spayed and nonspayed heifers . 
Table 10 . Percentage Difference Between Spayed and Nonspayed Heifers Implanted 
With DES or Synovex 
Non spayed Spayed 
Wintering 
118 or 
125 days 
Finishing 
192 days 
Wintering 
118 or 
125 days 
Finishing 
192 days 
DES vs . control 
Daily gain 
Daily feed 
Feed eff . 
Synovex vs . control 
Daily gain 
Daily feed 
Feed ef f .  
17 . 3  
18 . 3  
8 . 8  
6 . 2  
-1 . 7 
7 . 0  
5 . 5  
-1 . 8  
23 . 7  
22 . 6  
26 . 3  
9 . 2  
-13 . 5  
21 . 0  
7 . 2  
-11 . 2  
Experiment 4 - Melengest rol Acetate and Diethylstilbestrol 
for Feedlot Heifers 
S everal experiments have shown an improvement in weight gain and feed efficiency 
by heifers from diethylstilbestrol (DES) but not as large as for steers . There is 
some quest ion as to the value of long t ime treatment for heifers in comparison 
to a shorter period only during drylot finishing . Weight gains and feed efficiency 
are also improved for feedlot heifers by feeding melengestrol acetate (MGA) . 
MGA is a progesterone-like compound effective in suppressing heat periods of 
cattle when administered at low levels . 
This experiment was part of a series to study feeding methods for heifers 
and their response to various hormones or hormone-like compounds . 
Procedures 
This experiment cons isted of two feeding trials . One was a two phase 
f eeding trial with a growing phase with a high roughage diet for about 4 months 
followed by a finishing phase of 5 months . The other trial consisted o f  only 
a f inishing period of 5 months . 
One hundred s ixty heifer calves were purchased for the 
were divided int o  2 groups of 80 for the 2 feeding trials . 
to  8 pens of 10 each for the growing and finishing trials . 
treatments were as follows : 
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1 - Control 
2 - 10 mg . DES daily in the protein supplement 
3 - 12 mg . DES implant during grm�ing phase and 24  mg .  implant 
during f inishing phase 
4 - 0 . 35 mg . MGA daily in protein supplement during growing 
phase and 0 . 70 mg . daily during f inishing phase 
Diets during the growing phase consisted of 5 lb . rolled corn grain , 1 lb . 
protein supplement ( 20%) and a full feed of alfalfa-bromegrass hay or haylage .  
DES or MGA were added t o  the protein supplements t o  furnish 10 and 0 . 35 mg . ,  
respectively , of each for the appropriate pens of cattle . Implanted heifers received 
12 mg . of  DES at the beginning of this phase of the trial and were fed the supplement 
for the control cattle . The cattle were fed in outside , paved pens without access 
to shelter . Feeding was once daily . 
The second group of 80 head was selected at the initial allotment to 
be s imilar to those used in the growing experiment . The two groups were to be 
fed in the same type of finishing experiment . Rations for this second group 
were s imilar as for the control group of the growing trial until beginning of 
the f inishing trial . 
After 126 days of the growing phase o f  the experiment , diets were changed 
to a limited amount of alfalfa-bromegrass hay or haylage ,  1 lb . of a 40% protein 
supplement and a full feed of rolled c orn grain . Experimental treatments remained 
the same except the level of MGA was inadvertently doubled (0 . 70 mg . daily). 
Rather than change the level during the course of the experiment , this higher 
level was fed throughout the finishing trial . Implanted heifers were reimplant ed 
with 24 mg . DES . 
When heifers on this growing trial were changed to the finishing diets , 
the other group was allotted to 8 pens of 10 each . Diets and experimental treat­
ments were as for the groups from the growing trial . 
Results 
Trial 1 - Growing Phase 
Results of the growing phase of trial 1 are shown in table 11 with percentage 
differences between treatments presented in table 14 . DES in the feed or implanted 
and MGA resulted in s imilar improvements in rate of gain and feed effic iency 
(about 5 .0-5 . 5%) over the controls . 
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Table 11 . Response of Heifer Calves to MGA and DES During Growing Phase 
(Trial 1 - 126 Days) 
Oral DES Oral MGA 
( 10 mg . /head Imp lant DES (0 . 35 mg . /head 
Control daily) ( 12 mg. /head) daily) 
Number of heifers 20 20 20 20 
Avg . init . wt . ,  lb . 437 434 435 437 
Avg .  final wt • , lb • 642 652  652  654  
Avg . gain , lb . 206 217 216 217 
Avg .  daily gain , lb • 1 . 63 1.  72 1. 71 1.  72 
Avg . daily ration , lb . 
Alfalfa-brome 15 . 3  15 . 3  15 . 4  15 . 3  
Rolled shelled corn 4 . 9  4 . 9  4 . 9  4 . 9  
Protein supplement 1 . 0  1 . 0  1 . 0  1 . 0  
Total 21 . 2  21 . 2  21 . 3  21 . 2  
Feed/100 lb . gain , lb . 
Alf alfa-brome 935  887 895 890 
Rolled shelled corn 301 285 287 286 
Protein supplement 61 56  58  5 8  
Total 1297 1228 1240 1234 
Trial 1 - Finishing Phase 
During this phase of trial 1, heifers implanted with DES had the highest 
rate of gain (tab le 12) . They gained 6 . 2% faster than the controls . DES or 
MGA fed in the protein supplement resulted in weight gains only slight ly greater 
than for the control group . The level of MGA fed was in excess of the maximum 
level to b e  fed and about twice the level commonly fed to heifers of the weight 
in this trial . None of the treatments resulted in any appreciable change from 
controls in feed efficiency . 
Any effects of the treatments on carcass characteristics were small.  The 
control animals having lighter carcasses rated abou t equal on most carcass 
characteristics as those receiving DES or MGA treatments . 
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Table 12 . Response of Heifers to MGA and DES During Finishing When 
Administered from Weaning 
(Trial 1 - Finishing Phase - 150 Days) 
Oral DES Oral MGA 
( 10 mg . /head Implant DES (0 . 70 mg . /head 
Control daily) (24 mg. /head) daily) 
Number 20 20 20 19 
Avg .  ini t . wt . ,  lb . 643 652 652 653 
Avg .  final wt . ,  lb . 1004 1025 1036 1021 
Avg .  gain , lb . 361 
Avg .  daily gain , lb . 2 . 41 
Avg .  daily ration , lb . 
Alf alfa-brome 5 . 3  
Rol led shelled corn 16 . 1  
Protein supplement 1 . 0  
Total 22 . 4  
Feed/100 lb . gain , lb . 
Alfalfa-brome 220 
Rolled shelled corn 668 
Protein supplement 41 
Total 929  
Cold carcass weight , lb . 625 
Dressing percent 62 . 1  
Conformationa 19 . 9  
Marbling scoreb 6 . 1  
Carcass gradea 20 . 1  
Colorc 5 . 0 
F irmnessd 5 . 0 
Kidney fat , % 2 . 8  
Maturitye 2 3 . 0  
Fat thickness ,  in . 0 . 76 
Rib exe area1 sg. in . 11 . 9 2  
aChoice = 20; Good = 17 . 
bModerate = 7; modest = 6 ;  small = 5 .  
CHigher number represents darker c olor . 
dHigher number represents firmer meat . 
eLower number represents more mature carcass .  
Trial 2 - Finishing Only 
372 384 368 
2 . 48 2 . 56 2 . 45 
5 . 3  5 . 3  5 . 3  
16 . 5  17 . 2  16 . 3  
1 . 0  1 .0 1 . 0  
22 . 8  23 . 5  22 . 6  
214 206 216 
665 6 7 4  6 6 3  
40 39 41 
919 919 9 20 
644 6 39 6 38 
62 . 8  61 . 6  6 2 . 4  
20 . 1  20 . 1  20 . 1  
6 . 4  5 . 9  6 . 1  
20 . 4  19 . 7 20 . 1  
5 . 1  5 . 0 5 . 0 
5 . 2  5 .0 5 .0 
2 . 6  2 . 7  2 . 8  
23 . 0  22 . 9  2 3 . 0  
o .  7 7  0 . 74 0 . 82 
12 . 15 12 . 25 11 .02 
Results for heifers receiving the experimental treatments only during 
finishing are shown in tab le 13 . They had been fed and managed in a manner 
s imilar to the control groups in trial 1 during time of the growing phase .  Average 
initial weight for the finishing trial was about the same as for this control 
group . 
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Table 1 3 .  Response of Heifers t o  MGA and DES Administered During Finishing Only 
(Trial 2 - 148 Days) 
Number 
Avg .  init . wt . ,  lb . 
Avg . final wt . ,  lb . 
Avg . gain , lb . 
Avg . daily gain , lb . 
Avg . daily ration , lb . 
Alfalf a-brome 
Rolled shelled corn 
Protein supplement 
Total 
Feed / 100 lb . gain , lb . 
Alf alf a-brome 
Rolled shelled corn 
Protein supplement 
Total 
Cold carcass weight , lb . 
Dressing percent 
Conformationa 
Marbling scoreb 
Carcass gradea 
Colorc 
Firmnessd 
Kidney fat , % 
Maturitye 
Fat thickness , in . 
Rib eye area, sq. in . 
Control 
19 
6 38 
9 7 8  
340 
2 . 29 
5 . 3  
15 . 6  
1 . 0  
21 . 9  
23 2 
6 79 
43 
954 
6 12 
62 . 4  
20 . 2  
6 . 2  
20 . 0  
5 . 4  
5 . 3  
3 . 9 
23 . 4  
0 . 63 
11 . 89 
achoice • 20 ; Good = 1 7 .  
hModerate = 7 ;  modest • 6 ;  small • 5 .  
cHigher number represents darker meat . 
dHigher number represents firmer meat . 
Oral DES 
( 10 mg . /head 
daily) 
20 
642 
10 14 
372 
2 . 48 
5 . 3  
16 . 0  
1 . 0  
22 . 3  
212 
636 
40 
888 
635 
62 . 5  
20 . 6  
6 . 3  
20 . 2  
5 . 2  
5 . 5  
4 . 1  
23 . 1  
0 . 70 
12 . 33 
eLower number represents more mature carcass . 
Implant Oral MGA 
DES (0 . 70 mg . /head 
(24 mg. /h�ad) daily) 
20 
646 
1029 
38 3 
2 . 59 
5 . 4  
16 . 4  
1 . 0  
22 . 8  
207 
633 
39 
879 
642 
62 . 4  
20 . 4  
6 . 2 
19 . 9  
5 . 2  
5 . 2  
4 . 1  
23 . 2  
0 . 65 
12 . 36 
20 
645 
999 
353 
2 . 39 
5 . 3  
15 . 6  
1 . 0  
21 . 9  
223 
651  
42  
9 19 
623 
6 2 . 3  
19 . 9  
6 . 6  
20 . 2  
5 . 2  
5 . 3  
4 . 1  
23 . 1  
0 . 76 
10 . 80 
Improvement in weight gain over controls for the DES treatments was greater 
than in trial 1 ,  13 . 1  and 8 . 3% ,  respectively , for the implant and oral feeding . 
However , the larger d if ference in this trial appears to result from a lower per­
formance of the control group in comparison to the control group in trial 1 .  Average 
daily gains for DES treatments were about the same in the two trials . Heifers 
receiving DES also  showed more improvement in feed efficiency in this trial , 
7 . 9  and 6 . 9 %  for implant and oral DES , respectively . 
MGA at 0 . 70 mg . daily resulted in about the same improvement in weight gain 
and feed efficiency as for trial 1 .  
Differences in carcass characteris tics were small . There appeared to be 
a slight trend toward less fat in relation to lean for DES-treated cattle in 
comparison to controls . On the other hand . MGA-fed cattle tended toward slightly 
more fat deposition. 
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Table 1 3 .  Response of Heifers t o  MGA and DES Administered During Finishing Only 
(Trial 2 - 148 Days) 
Number 
Avg .  init . wt . ,  lb . 
Avg . final wt . ,  lb . 
Avg . gain , lb . 
Avg . daily gain , lb . 
Avg . daily ration , lb . 
Alfalf a-brome 
Rolled shelled corn 
Protein supplement 
Total 
Feed / 100 lb . gain , lb . 
Alf alf a-brome 
Rolled shelled corn 
Protein supplement 
Total 
Cold carcass weight , lb . 
Dressing percent 
Conformationa 
Marbling scoreb 
Carcass gradea 
Colorc 
Firmnessd 
Kidney fat , % 
Maturitye 
Fat thickness , in . 
Rib eye area, sq. in . 
Control 
19 
6 38 
9 7 8  
340 
2 . 29 
5 . 3  
15 . 6  
1 . 0  
21 . 9  
23 2 
6 79 
43 
954 
6 12 
62 . 4  
20 . 2  
6 . 2  
20 . 0  
5 . 4  
5 . 3  
3 . 9 
23 . 4  
0 . 63 
11 . 89 
achoice • 20 ; Good = 1 7 .  
hModerate = 7 ;  modest • 6 ;  small • 5 .  
cHigher number represents darker meat . 
dHigher number represents firmer meat . 
Oral DES 
( 10 mg . /head 
daily) 
20 
642 
10 14 
372 
2 . 48 
5 . 3  
16 . 0  
1 . 0  
22 . 3  
212 
636 
40 
888 
635 
62 . 5  
20 . 6  
6 . 3  
20 . 2  
5 . 2  
5 . 5  
4 . 1  
23 . 1  
0 . 70 
12 . 33 
eLower number represents more mature carcass . 
Implant Oral MGA 
DES (0 . 70 mg . /head 
(24 mg. /h�ad) daily) 
20 
646 
1029 
38 3 
2 . 59 
5 . 4  
16 . 4  
1 . 0  
22 . 8  
207 
633 
39 
879 
642 
62 . 4  
20 . 4  
6 . 2 
19 . 9  
5 . 2  
5 . 2  
4 . 1  
23 . 2  
0 . 65 
12 . 36 
20 
645 
999 
353 
2 . 39 
5 . 3  
15 . 6  
1 . 0  
21 . 9  
223 
651  
42  
9 19 
623 
6 2 . 3  
19 . 9  
6 . 6  
20 . 2  
5 . 2  
5 . 3  
4 . 1  
23 . 1  
0 . 76 
10 . 80 
Improvement in weight gain over controls for the DES treatments was greater 
than in trial 1 ,  13 . 1  and 8 . 3% ,  respectively , for the implant and oral feeding . 
However , the larger d if ference in this trial appears to result from a lower per­
formance of the control group in comparison to the control group in trial 1 .  Average 
daily gains for DES treatments were about the same in the two trials . Heifers 
receiving DES also  showed more improvement in feed efficiency in this trial , 
7 . 9  and 6 . 9 %  for implant and oral DES , respectively . 
MGA at 0 . 70 mg . daily resulted in about the same improvement in weight gain 
and feed efficiency as for trial 1 .  
Differences in carcass characteris tics were small . There appeared to be 
a slight trend toward less fat in relation to lean for DES-treated cattle in 
comparison to controls . On the other hand . MGA-fed cattle tended toward slightly 
more fat deposition. 
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Summary 
Heifer calves fed high roughage rations for about 4 months following weaning 
gained at about the same rate when fed 10 mg. DES daily , implanted with 12 mg. 
DES or fed 0 . 35 mg. daily of MGA. Differences in rate of gain and feed efficiency 
over controls amounted to 5 . 0  and 5 . 5% .  
When fed high concentrate diets during a final finishing period of about 
5 months , heifers not previously treated with DES appeared to show more response 
to DES than those treated during both growing and finishing . The percentage improve:­
ment in gain during this f inishing phase from oral and implanted DES amounted 
to 6 . 2  and 2 . 9% ,  respectively , for heifers receiving DES during growing and 
finishing in comparison to 13 . 1  and 8 . 3% for those  treated during the finishing 
phase only . However ,  this effect resulted mainly from a difference in performance 
between control groups in the two trials rather than between DES-treated groups . 
MGA at 70 mg . daily during the finishing phase of the trials did not improve 
feedlot performance. However , the level is about double the commonly used 
level (0 . 35 to 0 . 40 mg. ) . 
The longer time on DES presented more problems with vaginal prolapse with 
implants causing more trouble than when fed. 
Differences in carcass characteristics between heifers treated with DES or 
MGA and controls were small . There appeared to be a trend toward larger rib 
eyes with less fat covering for DES-treated heifers and for smaller rib eyes 
and more fat covering when fed MGA. 
Table 14 . Percentage Differences Between Treatment Groups of 
Heifers During Growing and Finishing 
Finishing 
Treated 
Growing Treated 
Growing and Finishing 
126 days finishing only 
DES implant vs. control 
Gain 4 . 91 6 . 22 13 . 10 
Feed consumed 0 . 47 4 . 91 4 . 11 
Feed eff . -4 . 39 -1 .08 - 7 . 86 
DES oral vs . control 
Gain 5 . 52 2 . 90 8 . 30 
Feed consumed 0 1 .  7 9  1 . 83 
Feed eff . -5 . 32 -1 .08 - 6 . 92 
MGA vs . control 
Gain 5 . 52 1 . 6 6  4 . 37 
Feed consumed 0 0 . 89 0 
Feed eff . -4 . 86 -0 . 9 7  - 3 . 67 
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Experiment 5 - Melengestrol Acetate and Diethylstilbestrol During 
Growing and Finishing of Feedlot Heifers 
This experiment was a continuation of the research to compare effects of 
diethylst ilbestrol (DES ) and melengestrol acetate (MGA) when administered to feedlot 
heifers during growing and finishing or only during finishing. It differed from 
the previous experiment in that DES was used only as an implant and a combination 
of DES and MGA was used as one treatment. 
Procedures 
One hundred twenty-eight heifer calves were purchased from one herd. They 
were allotted into 16 pens of 8 each on basis of weight. Eight pens of the calves 
were to be used in a two-phase growing and finishing trial and the other 8 pens in 
a finishing trial. Four replicated treatments for each trial were control, DES, 
MGA and a combination of DES and MGA. 
Trial 1 - Growing Phase 
Diets during this growing phase of 141 days cons isted of a full feed of corn 
s ilage and 2 lb. of a 40% protein supplement. The supplement was a corn-soybean 
meal-urea type fortified with minerals and 10, 000 I. U. of vitamin A per p ound. 
MGA was added to the protein supplement for the appropriate treatments to furnish 
0. 35 mg. per head daily. The DES treatment was a 12 mg .  implant administered 
on the first day of the experiment. 
The cattle were fed once daily in outside , paved pens without shade or shelter. 
Trial 1 - Finishing Phase 
Following the 141-day growing phase, diets were changed to high energy 
ones. Corn s ilage was gradually reduced to 10 lb. per head daily. Ground shelled 
corn was added and increased to a full feed over a period of 14 days. Protein 
supplements of similar ingredient composition and protein content as during 
the growing phase were fed at 2 lb. per head daily. The MGA treatment was 
continued at 0. 35 mg. daily. Heifers previously implanted with DES were reimplanted 
with 24 mg. 
When a full feed of corn grain was reached , the corn silage was replaced 
with 5 lb. of alfalfa-bromegrass haylage. Protein content of the supplements was 
reduced to 30%. 
The finishing phase of the trial was terminated after 130 days. 
T rial 2 - Finishing Phase 
S ixty-four of the heifers from the original group of 128 were fed and managed 
during a growing phase as the control group in trial 1. These heifers were allotted 
into 8 pens of 8 each on basis of weight. Experimental treatments were as for 
t rial 1. The finishing phase of the two trials was conducted at the same time 
and in the same manner. 
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Results 
Trial 1 - Growing Phase 
Results of the growing phase of the trial when the heifers were full-
fed corn silage are shown in table 15 . Percentage differences between treatments 
are shown in table 18 . 
Table 15 . Experiment 1 - Growing Phase . Weight and Feed Data 
(January 25 to June 14 - 141 Days ) 
Treatment 
Item Control MGAa DE Sb MGA + DES 
Number of heifers 16 16 16 16 
Avg . init . wt . ,  lb . 424 412 417 423 
Avg . f inal wt . ,  lb . 679 686 682 683 
Avg . daily gain , lb . 1 . 80 1 . 94 1 . 87 1 . 85 
Avg .  daily ration , lb . 
Corn silage 34 . 0  34 . 5  34 . 1  34 . 6  
Supplement 2 . 0  2 . 0  2 . 0  2 . 0  
Total 36 . 0  36 . 5  36 . 1  36 . 6  
Feed/cwt . gain , lb . 
Corn silage 1890 1773  1820 1871 
Supplement 110 102 106 107 
Total 2000 1875 1926 1978  
a 0 . 35 mg . MGA per head daily . 
b 12 mg . implant in ear . 
Improvement in rate of gain ( 3 . 9%)  and feed efficiency ( 3 . 7%)  over controls 
from the DES during this phase of the experiment was small . More response 
was obtained from HGA , 7 . 8% faster gain with 6 . 2% less feed . Heifers implanted 
with DES and fed MGA gained at about the same rate as the DES-implanted heifers . 
Trial 1 - Finish ing Phase 
Rates of gain were considerably h igher during this finishing phase than 
during the growing phase ( table 16) . Heifers in all treated groups gained at a 
faster rate than the controls . 
3 3  
- 25 -
Tab le 16 . Experiment 1 - Finishing Phase . Weight , Feed and Carcass Data 
(June 14 to October 22 - 130 Days ) 
Item 
Number of heifers 
Avg . init . wt . ,  lb . 
Avg . final wt . ,  lb . 
Avg . daily gain , lb . 
Avg . daily ration , lb . 
llaylage 
Corn silage 
Supplement 
Ground shelled corn 
Chopped hay 
Total 
Feed / cwt . gain , lb . 
Haylage 
Corn silage 
Supplement 
Ground shelled corn 
Chopped hay 
Total 
Dressing percent 
C onformationC 
Marblingd 
Carcass grade c 
Maturitye 
Firmnessf 
Colorg 
Kidney fat , % 
Fat thickness , in . 
Rib eye area , sq . in . 
Control 
16 
6 7 9  
9 6 2  
2 . 18 
4 . 0  
3 . 2  
2 . 0  
14 . 8  
0 . 3  
24 . 3  
185 . 0  
149 . 0  
91 . 8  
6 7 9 . 0  
12 . 4  
1117 . 2  
60 . 6  
21 . 3  
5 . 4  
19 . 4  
22 . 6  
5 . 2  
5 . 1  
3 . 5  
0 . 60 
11 . 45 
a b 0 . 35 mg . MGA per head daily . 
24  mg . implant in ear . 
c Prime = 2 3 ;  Choice = 20 ; Good a 1 7 . 
MGAa 
16 
686 
1004 
2 . 44 
4 . 0  
3 . 2  
2 . 0  
15 . 8  
0 . 3  
25 . 3  
165 . 0  
133 . 0  
81 . 9  
648 . 0  
10 . 9  
1038 . 8  
62 . 0  
22 . 1  
5 . 2  
18 . 9  
22 . 6  
5 . 4  
5 . 2  
3 . 7  
0 . 72 
11 . 2 9  
d Moderate "' 7 ;  modest • 6 ;  small = 5 ;  slight = 4 .  
e 22 = B ;  23 = A.  
f Firm = 6 ;  moderately firm = 5 ;  slightly soft = 4 .  
Treatment 
DESb 
16 
682 
984 
2 . 32 
4 . 0  
3 . 2  
2 . 0  
15 . 6  
0 . 2  
25 . 0  
17 3 . 0  
ll+O . O  
86 . 1  
6 70 . 0  
10 . 0  
10 79 . 1  
61 . 5  
21 . 6  
4 . 7 
18 . 1  
22 . 5  
5 . 3  
5 . 1  
3 . 4 
0 . 61 
12 . 20 
g Light cherry red = 5; cherry red = 4 ;  moderately dark red = 3 .  
MGA + DES 
16 
683 
997  
2 . 41 
4 . 0  
3 . 2  
2 . 0  
16 . 0  
0 . 2  
25 . 4  
166 . 0  
135 . 0  
82 . 8  
6 65 . 0  
9 . 9  
1058 . 7  
6 1 . 9  
22 . 1  
5 . 5  
19 . 0  
22 . 3  
5 . 5  
5 . 2  
3 . 4  
0 . 74 
11 . 15 
Heifers reimplanted with 24 mg . DES gained 6 . 4% more than controls with 3 . 4% 
saving in feed requirements . When fed MGA , rate of gain and feed efficiency were 
improved by 11 . 9  and 7 . 0% . Results obtained with the combination of DES and MGA were 
similar as for MGA . 
Differences in carcass characteristics measured were small . The main effect 
of DES appeared to be a slight reduction in amount of marbling , depth of fat covering 
and carcass grade but a larger rib eye . Heifers fed MGA had a slightly higher dressing 
percen t .  Otherwise , they were similar to control heifers . Color of lean was about 
the same as for controls . 
34 
- 26 -
Trial 2 - Finishing Phase 
Rates of gain during this trial were very s imilar as for the finishing phase 
of trial 1 except for a lower rate of gain by the DES -implanted group (tables 
17 and 18) . 
Table 17 . Experiment 2 - Weight , Feed and Carcass Data 
(June 14 to October 22 - 130 Days ) 
Treatment 
Item 
Number of heifers 
Avg .  init . wt . ,  lb . 
Avg .  final wt . ,  lb . 
Avg .  daily gain , lb . 
Avg .  daily ration , lb . 
Haylage 
C orn s ilage 
Supplement 
Ground shelled corn 
Chopped hay 
Total 
Feed/cwt . gain , lb . 
Haylage 
Corn s ilage 
Supplement 
Ground shelled corn 
Chopped hay 
Total 
Dressing percent 
Conf ormationC 
Marb ling<! 
Carcass gradec 
Maturity: 
Firmness 
Colors 
Kidney fat , % 
Fat thicknes s , in . 
Rib eye area , sq . in . 
a 0 . 35 mg . per head daily . 
b 24 mg . implant in ear . 
Cont rol MGAa 
16 16 
676  672  
964 981 
2 . 22 2 . 38 
4 . 0  4 . 0  
3 . 0  3 . 0  
2 . 0  2 . 0  
15 . 0  15 . 6  
0 . 2  0 . 2  
24 . 2  24 . 8  
181 . 0  170 . 0  
134 . 0  125 . 0  
90 . 3  84 . 2  
676 . 0  656 . 0  
11 . 6  9 . 4  
1092 . 9  1044 . 6  
60 . 5  61 . 3  
2 1 . 9  21 . 5  
5 . 9  5 . 7  
19 . 5  19 . 3  
22 . 8  22 . 3  
5 . 6  5 . 6  
5 . 3  5 . 1  
3 . 5  3 . 5  
0 . 55 0 . 63 
12 . 00 11 . 24 
c Prime = 23 ; Choice s 20 ; Good • 1 7 .  
d Moderate = 7 ;  modest � 6 ;  small = 5 ;  slight = 4 .  
e 22 • B ;  2 3  a A.  
f Firm = 6;  moderately firm = 5;  slightly soft = 4 .  
DESb 
16 
677  
962 
2 . 20 
4 . 0  
3 . 0  
2 . 0  
15 . 0  
0 . 2  
24 . 2  
183 . 0  
135 . 0  
90 . 9  
684 . 0  
11 . 1  
1104 . 0  
61 . 7 
2 1 .  7 
5 . 6  
19 . 4  
22 . 6  
5 . 4  
5 . 3  
3 . 8  
0 . 68 
11 . 70 
g Light cherry red = 5 ;  cherry red • 4; moderately dark red = 3 .  
3 5  
MGA + DES 
16 
681 
1002 
2 . 49 
4 . 0  
3 . 0  
2 . 0  
15 . 5  
0 . 3  
24 . 8  
162 . 0  
119 . 0  
80 . 2  
6 21 . 0  
10 . 4  
992 . 6  
61 . 6  
21 . 8  
5 . 4  
18 . 5  
22 . 6  
5 . 7  
4 . 7  
3 . 7  
o .  71 
11 . 63 
- 2 7  -
In this trial , heifers implanted with DES gained at about the same rate with 
similar feed requirements as the control group . Heifers fed MGA gained 7 . 2% more 
than controls with a 4 . 4% improvement in feed efficiency . The improvement from 
MGA in this case was slightly less than in trial 1 .  The combination of MGA and 
DES resulted in the highest rate of gain over controls ( 12 . 2%) wi th the most 
improvement in feed efficiency ( 9 . 2%) . Effects of DES and MGA on carcass 
characteristics were small . Carcasses from heifers receiving the comb ination 
treatment graded slightly lower , had slightly darker meat and more fat covering . 
Summary 
This experiment showed a larger response in gain and feed efficiency from 
MGA than DES during both growing and finishing of feedlot heifers . Feeding MGA 
from shortly after weaning to about 6 80 lb . did not appear to affect the response 
to the compound during a final f inishing phase in comparison to heifers fed MGA 
during finishing only . More total benefit was obtained when MGA was fed during 
b oth phases . The response to DES was quite var iable in this experiment . 
A combination of DES and MGA did not appear to off er any advantage over MGA 
alone . 
Effects of the treatment on carcass characteris tics were small . DES appeared 
to reduce fat deposition in relation to lean , but this was less evident when admin­
i stered over a short period such as finishing only . Carcasses from heifers fed 
MGA were s imilar to the controls . 
Table 18 . P ercentage Differences Between Treatment Groups 
of Heifers During Growing and Finishing 
Finishing 
Treated Treated 
Growing Growing and Finishing 
141 days finishing only 
DES vs . control 
Gain 3 . 9  6 . 4  - 0 . 90 
Feed consumed 0 . 28 2 . 9  0 
Feed eff .  - 3 . 7  - 3 . 4  1 . 0  
MGA vs . control 
Gain 7 . 8  11 . 9  7 . 2  
Feed consumed 1 . 4  4 . 1  2 . 5  
Feed eff . - 6 . 2  - 7 . 0  - 4 . 4  
DES + MGA vs . control 
Gain 2 . 8  10 . 5  12 . 2  
Feed consumed 1 .  7 4 . 5  2 . 5  
Feed eff . - 1 . 1  - 5 . 2  - 9 . 2 
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Experiments 6 and 7 - Z eranol and Diethylstilbestrol Implants 
for Finishing Steers 
Previous experiments had shown that a growth stimulating effect of about 
the magnitude commonly reported from diethylstilbestrol (DES) was obtained 
with 36 mg . implants of zeranol administered to f inishing steers . Lower levels 
appeared less effective . A comparison between 36 mg .  DES and 36 and 72 mg . 
zeranol was made in two experiments with f inishing steers . Results of the two 
experiments have been combined for this report . 
Procedures 
Procedures for the two experiments were essentially the same but differed 
in s t arting date , length of experiment , ini tial weights and source of cattle . 
One experiment was started in November and conducted over a period of 154 days . 
The other one was initiated in January and was terminated after 144 days . Average 
weights for the steers for the two experiments were approximately 720 and 785 lb . 
Seventy-two yearling steers were used in each experiment . They were allotted 
into 8 pens of 9 each for four experimental treatments replicated two times . 
Treatments were control and implants of 36 mg . zeranol , 72 mg . zeranol and 36 mg . 
DES . Each group had been on pasture the past summer and late fal l .  DES had 
not been given to any of the cattle . 
Diets for each experiment cons isted of a full feed of ground ear corn and 
2 lb . of a soybean meal-urea-dehydrated alfafa meal supplement with about 40% protein 
fortified with minerals , vitamin A and bacitracin . 
Results 
Average results for the two experiments are shown in table 19 . Results obt ained 
with 36 mg . DES and 35 mg . zeranol were about the same , approximately 13 and 
8 . 5% improvements in rate of gain and feed efficiency . Z eranol implants at 72  mg . 
appeared to offer considerable advantage over the 36 mg . level in these two experiments . 
There was an improvement of 19 . 4% in rate of gain with 13 . 3% lower feed requirements 
in comparison to the control group . 
Effects of implant treatments on carcass characteris tics were small . Implanted 
cattle had s lightly higher dress ing percent , larger rib eye area and more fat 
covering . However ,  the implanted cattle were heavier at slaughter . 
Summar� 
Zeranol and DES appeared to give about the same improvement in weight gain 
and feed efficiency for finishing yearling steers when implanted at 36 mg . Increasing 
the level of zeranol to 72 mg . resulted in further improvement in weight gain 
and feed efficiency over finishing periods of about 5 months .  
Effects of zeranol on carcass characteristics appeared similar to DES except 
for slightly more fat covering . 
37  
- 29 -
Table 19 . Response of Yearling S teers to Zeranol and DES Implants 
{Average of Two Experiments - 144 and 154 Days ) 
36 mg . 72 mg . 36 mg . 
Control RAL RAL DES 
Number of steers 36 35 36 36 
!nit . shrunk wt . ,  lb . 751 752 752 754 
Final shrunk wt . ,  lb . 1097 1143 1166 1147 
Avg .  daily gain , lb . 2 . 32 2 . 62 2 .  77 2 . 63 
Avg .  daily ration , lb . 
Ground ear corn 24 . 9  25 . 7  26 . 0  25 . 0  
Protein supplement 2 . 0  2 . 0  2 . 0  2 . 0  
Feed/100  lb . gain , lb . 
Ground ear corn 1049 949 911 952 
Protein supplement 83 73 70 73 
Dress ing percent 59 . 8  60 . 1  60 . 3  60 . 2  
Marbling a 5 .5 5 .5 5 . 5  5 . 4  
Carcass gradeb 19 . 4  19 . 3 19 . 4  19 . 1  
Kidney fat , % 1 . 7 1 .  7 1 .  7 1 .  7 
Fat thickness , in . 0 .58 0 . 63 0 . 63 0 .55 
Rib eye area , sq . in . 11 . 26 11 . 68 11 . 79 11.  72  
a Modest amount = 6 ;  small amount = 5 .  
b Choice = 20 , Good • 18 . Graded to one-third of a grade . 
Experiment 8 - Zeranol Implants for Finishing Steers and Heifers 
This experiment was a continuation of the research to evaluate zeranol 
implants for finishing cattle . S teers and heifers were used . The level of implant 
was 36 mg . initially followed by a reimplant of 36 mg . about midway through 
the experiment .  
Procedures 
Yearling heifers and steers from Hereford dams artificially bred to the 
same Angus bull were used in the experiment .  They were wintered on diets composed 
largely of hay and grazed one s eason as a group prior to the experiment . The 
cattle were allotted on basis of sex and weight into 4 pens of steers and 4 pens 
of heifers each with 8 head. Two pens within each sex group were implanted 
with 36 mg . zeranol at the beginning of the experiment . 
Diets consisted of ground ear corn and 2 lb . of a 40% protein supplement 
fortified with vitamin A and minerals . The ear corn was increased to a full 
feed by increases of 1 lb . per head daily from an initial level of 4 lb . Corn 
s ilage was fed at 20 lb . per head daily at the beginning of the experiment . 
It was gradually reduced and eliminated after 10 days . After 78 days , the 
implanted cattle were reimplanted with another 36 mg . of zeranol . They were 
f ed in concrete-paved pens without shade or shelter . Feeding was once daily 
with feed available at all times once on full feed . 
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Results 
S teers implanted with 36 mg . zeranol initially and after 78 days gained 
0 . 17 lb . ( 7 . 0%) more than control steers during the 166-day experiment ( table 
20) . Feed consumed was about the same as for the control group , but there was 
an improvement of 5 . 8% in feed efficiency . 
Table 20 . Zeranol Implants for Finishing Steers and Heifers 
(December 5 to May 20 - 166 Days) 
Control group Zeranol group 
Number 
!nit . shrunk wt . ,  lb . 
Final shrunk wt . ,  lb . 
Avg . daily gain , lb . 
Avg . daily ration , lb . 
Ground ear corn 
Protein supplement 
Total 
Feed/100 lb . gain , lb . 
Ground ear corn 
Protein supplement 
Total 
Dressing percent 
Conformationa 
Marblingb 
Carcass grade8 
Kidney fat , % 
Fat thickness , in. 
Rib eye area , sq . in 
a Choice = 20 ; Choice+ = 21 . 
b Modest = 6 ;  Moderate = 7 .  
Steers Heifers 
15 16 
751 717 
1154 109 8  
2 . 43 2 . 29 
25 . 8  25 . 7  
2 . 0  2 . 0  
27 . 8  27 . 7  
1062 1122 
82 86 
1144 1208 
59 . 4  59 . 5  
21 . 2  20 . 7  
6 . 3  7 . 0  
19 . 9  20 . 2  
3 . 7  3 . 8 
0 . 60 0 . 63 
12 . 82 12 . 78 
Steers Heifers 
16 16 
742 721 
1174 1102 
2 . 60 2 . 29 
26 . 0  25 . 9  
2 . 0  2 . 0  
28 . 0  27 . 9  
1002 1126 
76 87 
1078 1213 
59 . 6  60 . 7  
21 . 2  21 . 3  
6 . 5  6 . 7  
20 . 2  19 . 9  
3 . 5  3 . 6  
0 . 56 0 . 6 6 
12 . 82 13 . 31 
Implanted heifers gained at the same rate as nonimplanted heifers . Feed 
consumption and feed efficiency were also about the same for control and implanted 
heifers . 
The lack o f  a response by heifers to zeranol in the experiment resulted 
in a greater difference between implanted steers and heifers than between control 
steers and heifers . Implanted steers gained 13 . 5% more with 11 . 1% less feed 
per unit of gain than did implanted heifers . For controls , the advantage in gain 
and feed efficiency for steers amounted to 6 . 1  and 5 . 3% ,  respectively . 
The response in weight gains and feed efficiency by steers to the two 
36 mg . zeranol implants was less than obtained with zeranol in previous experiments , 
especially when implanted with 72 mg . Weather conditions were unfavorable during 
a large part of the experiment and weight gains were lower than expected for the 
diets fed . This may have had an effect on the growth promoting potential of 
the test compound . 
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Carcass grade was approximately average choice for both steers and heifers. 
However, the slightly higher dress ing percent, marbling score and fat thickness 
would indicate the heifers to be fatter. The feeding period was of the same 
length for these s teers and heifers of s imilar age and by the same sire. Zeranol . 
did not appear to have any appreciable effects on carcass characteristics measured. 
Summary 
S teers implanted with 36 mg • . zeranol initially and again after 78 days gained 
7 . 0% faster with 5 . 8% improvement in feed efficiency over nonimplanted controls. 
There was no apparent response in weight gain and feed efficiency by heifers 
to the zeranol treatment. The implant treatment did not affect the several carcass 
characteristics measured in s teers or heifers. The response by steers to the 
implant was less than obtained in previous experiments. Adverse weather conditions 
may have had an influence on the outcome of the experiment. 
Steers gained 6 . 1% faster than heifers with 5 . 3% improvement in feed efficiency 
when neither were implanted with zeranol. Differences in favor of s teers were 
about twice these amounts when both were implanted. Heifers were slightly fatter 
than steers when fed in the same manner for the same time . 
Experiment 9 - Feedlot Bulls , Heifers and S teers Treated With 
Various Growth S timulating Compounds 
Bulls gain faster and more efficiently than heifers. However, comparative 
feedlot performance and carcass characteristics may be influenced by cast ration, 
ad.ministration of hormone or hormone-like compounds and dietary condit ions during 
growing and finishing. This experiment was conducted to compare bulls , heifers 
and s teers during a finishing period with high-concentrate diets and various 
growth stimulating compounds. Control, diethylstilbestrol (DES) and zeranol 
groups were included for bulls, heifers and s teers with an additional melengestrol 
acetate (MGA) group for heifers. 
Procedures 
Bulls, heifers and steers used in the experiment were progeny from a herd 
of Hereford cows artificially bred to the same Hereford bull. No culling was 
made from the calves, but the bulls were selected at weaning as representing 
the top end of the male calves . The remaining ma.le calves were castrated after 
s election of the bulls . The bulls were used as cleanup bulls the following 
summer with 8 to 10 cows each after an artificial insemination program of about 
6 weeks. The cattle were wintered with high roughage diets and pastured for 
one season prior to the experiment. 
Experimental treatments were control, 36 mg. DES implants or 36 mg . zeranol 
implants for bulls, heifers and steers with an additional treatment of 0 . 4  
mg. MGA daily for heifers. Diets consisted of 3 lb . alfalfa-brome haylage , 
2 lb . 40% protein supplement and a full feed of whole corn grain . A MGA premix 
was added to the protein supplement to furnish 0 . 40 mg. per head daily for the 
appropriate pens of heifers . 
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Two pens of cattle received each of the treatments .  Number and initial 
weights are shown in the table of results . Feeding was once daily in paved 
outs ide pens without shade or shelter . The experiment was terminated after 
125 days . All the cattle were marketed at this time . 
Results 
Results of feedlot performance . and carcass characteristics are shown 
in table 21 . Percentage differences between bulls , steers and heifers and effects 
of the growth stimulating compounds are shown in table 22 . It  is apparent that 
feedlot performance of cattle is affected by sex and by castration . It is also 
quite apparent that comparative performance between bulls , heifers and steers 
may vary considerably depending upon treatments administered . 
DES and zeranol appeared to cause a slight reduction in weight gain of bulls . 
The treatments were accompanied by slightly higher feed consumption and , there­
fore , higher feed requirements . There were only small differences in carcass 
characteristics between treatment groups of bulls except for slightly more fat 
covering for those treated with DES or zeranol . 
Steers implanted with 36 mg . DES gained 18 . 2% faster than control steers 
and had 7 . 3% lower feed requirements . The main effects of DES implants were 
more fat covering and a larger rib eye as observed in several previous experiments . 
However , these were more a reflection of a heavier carcass resulting from the fas ter 
gain and marketing at the same time . 
Zeranol resulted in a smaller response than DES with steers , 10 . 9  and 
5 . 6%, respectively , for improvement in gain and feed efficiency over controls . 
Effects of zeranol on carcass characteristics were small . 
Heifers implanted with 36 mg . DES or fed 0 . 4  mg . MGA daily gained at about 
the same rate , 7 . 8  and 7 . 0% more than controls with 5 . 4  and 6 . 5% improvement 
in feed efficiency . The highest rate of gain by heifers was obtained when implanted 
with 36 mg . zeranol . These heifers gained 12 . 4% more than controls with 8 . 0% 
lower feed requirements . Carcasses of treated heifers were slightly fatter 
than controls as indicated by more kidney fat and fat covering . Rib eyes were 
larger for those implanted with DES or zeranol . MGA appeared to have less effect 
on size of rib eye than did DES or zeranol . 
Comparative feedlot performance of bulls and steers varied with treatment . 
When compared under the most favorable conditions for each--control bulls and 
DES-treated steers--bulls gained 24 . 1% faster , consumed 4 . 7% more feed but required 
15 . 7% less feed per unit of gain . These bulls and steers were about the same 
age (about 20 months) when put in the feedlot and were fed high grain diets 
for the same period of time . Slaughter weights of bulls were considerably greater . 
Under these conditions , dressing percent was higher for bulls , they had less 
marbling , kidney fat and fat covering but a larger rib eye in comparison to steers . 
Control steers gained 6 . 2% more than control heifers and had 4 . 7% lower 
feed requirements . Steers showed a greater response to DES than did heifers . 
Advantage for steers in gain and feed efficiency amounted to 16 . 5  and 6 . 5% with 
DES implants . Zeranol resulted in a greater response than for DES with heifers 
but less than for DES with steers . In this comparison , steers gained only 4 . 8% 
more (0 . 4  lb . daily) than heifers . There were only small differences in carcas s 
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Tab le 2 1 .  Growth S timulating Compounds for Bulls , Heifers and Steers 
December 19 -April 23 - 125 Days 
Bulls Steers Heifers 
MGA 
DES Zeranol DES Zeranol DES Zeranol 0 . 4  mg .  
Control 36 mg. 36 mg. Control 36 mg. 36 mg. Control 36 mg. 36 mg. daily 
Number 10 10 10 15 16 15 13 13 13 14 
!nit . shrunk wt . ,  lb . 778 792 785 731 744 733 686 689 685 682 
Final shrunk wt . ,  lb . 1281 1274 1268 107 4  1149 1113 1009 10 38 1047 10 27 
Avg . daily gain , lb . 4 . 02 3 . 85 3 . 86 2 . 74 3 . 24 3 . 04 2 . 58 2 . 78 2 . 90 2 . 76 
Avg . daily ration , lb . 
Corn 23 . 15 24 . 31 23 . 6 7 19 . 51 2 1 . 91 20 . 56 19 . 2 3 19 . 5 1 20 . 01 19 . 24 
Haylage 3 . 00 3 . 00 3 . 00 3 . 00 3 . 00 3 . 00 3 . 00 3 . 00 3 . 00 3 . 00 
Supplement 2 . 00 2 . 00 2 . 00 2 . 00 2 . 00 2 . 00 2 . 00 2 . 00 2 . 00 2 . 00 
Total 28 . 15 29 . 31 28 . 6 7 24 . 51 26 . 91 25 . 56 24 . 2 3  24 . 51 25 . 01 24 . 24 
Feed/100 lb . gain , lb . 
Corn 575 632 612 712 676 679 745 705 691 697 w 
Haylage 74 78 77 109 9 2  99 116 109 103 108 w 
Supplement 50 52 51 73 61 66 77 73 69 72 
Total 699 762 740 894 829 844 9 38 887 863 877 
Dressing percent 62 . 4  62 . 5  61 . 8  61 . 3  62 . 4  6 1 . 6  61 . 1  62 . 5  62 . 0  6 1 . 3 
Conformation8 21 . 9  21 . 3  2 1 . 3  20 . 9  21 . 1  2 1 . 0  20 . 0  20 . 7  20 . 4  20 . 4  
Marb lingb 3 . 5  4 . 1  3 . 6  4 . 6  4 . 5  4 . 7  4 . 8  5 . 2  4 . 8  4 . 6  
Carcass grade8 17 . 4  17 . 4  18 . 0  18 . 3  18 . 2  18 . 5  18 . 5  18 . 6  18 . 7  18 . 5  
Colorc 4 . 1  4 . 2  4 . 0  4 . 4  4 . 5  4 . 2  4 . 4  4 . 2  4 . 6  4 . 5  
Maturityd 22 . 2  2 2 . 0  2 2 . 5  23 . 0  22 . 6  22 . 7  2 2 . 3  2 2 . 0  2 2 . 3  22 . 1  
Firmnesse 4 . 9  4 . 8  5 . 0  4 . 8  5 . 0  5 . 1  4 . 9  5 . 4  5 . 0  5 . 3  
Kidney fat , % 2 . 8  2 . 9  2 . 8  3 . 1  3 . 0  3 . 1  3 . 3  3 . 7  3 . 6  3 . 7 
Fat thickne s s , in . 0 . 41 0 . 60 0 . 59 0 . 4 7 0 . 65 0 . 62 0 . 55 0 . 66 0 . 63 0 . 6  
Loin eye area , sq . in . 13 . 5 7 13 . 55 13 . 46 12 . 26 12 . 41 11 . 70 11 . 42 12 . 54 12 . 46 11 . J 
a Choice = 20 , Good = 17 . Graded to one-third of a grade . 
b Trace = 3 ,  s light = 4 ,  small = 5 .  
c Higher number represents lighter meat , cherry red � 4 ,  l ight cherry red = 5 .  
d Higher number represents younger carcass , A+ maturity = 2 2 , A maturity = 2 3 .  
e Higher number represents firmer meat , s lightly soft = 4 ,  moderately firm = 5 ,  firm = 6 .  
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characteristics between steers and heifers under conditions of this experiment .  
Heifer carcasses appeared slightly fatter as evidenced by marbling , kidney fat , 
fat covering and grade . 
Summary 
Yearling bulls weighing about 785 lb . initially and fed a high grain diet 
for 125 days gained at a lower rate with higher feed requirements when implanted 
with 36 mg . DES or 36 mg . zeranol than did nonimplanted bulls . 
Steers implanted with 36 mg . of DES gained 18 . 2% more than control steers 
and required 7 . 3% less feed per unit of gain . Zeranol implants at 36 mg . per 
head improved gain and feed efficiency by 10 . 9  and 5 . 6% .  
Heifers implanted with 36 mg . DES or fed 0 . 4  mg . MGA daily gained at about 
the same rate , 7 . 8 and 7 . 0% more than controls wtih 5 . 4  and 6 . 5% less feed . 
Thos e  implanted wtih zeranol gained 12 . 4% more than control heifers with B . 0% 
improvement in feed efficiency . 
Control bulls gained 24 . 1% faster than DES-treated steers and had 15 . 7% 
lower feed requirements .  While bulls were considerably heavier than steers at 
slaughter , they had a higher dressing percent , less fat as indicated by marbling , 
kidney fat and fat covering but with a larger rib eye . 
The advantage for steers over heifers was greater when steers were treated 
with DES . The advantage over heifers implanted with DES or fed MGA amounted 
to about 16 . 5% in gain and 6 . 5% in feed efficiency . In the comparison between 
DES-treated steers and zeranol-implanted heifers , steers gained 11 . 7% more with 
3 . 9% lower feed requirements . Differences in carcass characteristics between 
steers and heifers were small under conditions of this experiment . Heifers appeared 
some fatter as evidenced by marbling and grade .  
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Table 22. Comparative Performance of Bulls , Heifers and Steers 
Treated With Various Growth Stimulating Compounds 
Treated vs . control8 
Bulls 
Heifers 
Steers 
Bulls vs . steersb 
Bulls vs . heifersc 
Heifers vs . steersb 
Control 
Gain Feed 
% -y 
46 . 7  -21 . 8  
55 . 8  -25 . 5  
- 6 . 2  4 . 7  
a Percent change from control .  
b Percent change from steers . 
c Percent change from heifers . 
DES 
36 mg. 
Gain Feed 
% -y 
- 4 . 2  9 . 0  
7 . 8  - 5 . 4  
18 . 2  - 7 . 3  
18 . 8  8 . 1  
38 . 5  -14 . 1  
-16 . 5  6 . 5  
Zeranol 
36 mg . 
Gain Feed 
- 4 . 0  5.9 
12 . 4  - 8 . 0  
10 . 9  - 5 . 6  
27 . 0  -12 . 3  
33 . 1  -14 . 3  
- 4 . 8  2 . 2  
Experiment 10 - Feedlot Bulls and Steers Treated 
With Diethylstilbestrol and Zeranol 
MGA 
0 . 4  mg . /head 
daily 
Gain Feed 
-y -y 
7 . 0  - 6 . 5  
The previous experiment showed no response by yearling feedlot bulls (about 
785 lb . )  to diethylstilbestrol (DES) or zeranol implants at 36 mg . per head 
when fed high grain finishing diets . While a pronounced response to these 
compounds was obtained with steers , bulls still gained faster and more efficiently 
than steers . The research was repeated under similar conditions with the heifer 
comparisons being eliminated in this experiment .  
Procedures 
The animals used in this experiment were 42 bulls and 64 steers . They 
were from Hereford cows where an A. I .  program with semen from one Hereford bull 
was used for about 6 weeks . Yearling Hereford bulls which were half-sibs or 
from half-sib s ires were then turned with the cows with one bull to each experimental 
pasture of 8 to 10 cows . 
At weaning , the bulls used in the experiment were selected from the top 
end of the calves . Those remaining were then castrated . Bulls and steers were 
wintered with high roughage diets and pastured one season before being finished 
in the feedlot . 
The bulls were allotted to 6 pens of 7 each and the steers to 6 pens of 
9 each for the finishing experiment . Diets consisted of 3 lb . alfalfa-brome 
haylage , 2 lb . 40% protein supplement and a full feed of whole corn grain . A higher 
level of haylage was fed initially , and it was gradually reduced to the desired 
level while the grain was increased to a full feed . Feeding was one time daily 
in outside paved pens . 
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Experimental treatments were control , 36 mg . DES implant or 36 mg . zeranol 
implant . The implants were administered one time at the beginning of the experi­
ment . Treatments were replicated two times for bulls and steers . The experiment 
was conducted over a period of 15 8 days . 
Results 
Weight gains for both bulls and steers were considerably less than obtained in 
the previous experiment . The lack of a response to the implant treatments by bul2s 
is in agreement with the previous results . This experiment resulted in a smaller 
response by steers to DES and also a smaller difference between bulls and steers 
( tables 23 and 24) . 
Control bulls gained 0 . 32 lb . (13 . 2%) more than control steers with 4 . 5% lower 
feed requirements . S teers implanted with 36 mg . DES gained 5 . 3% more than control 
steers with 2 . 5% less feed . The response to DES is somewhat less than generally 
obtained with steers fed finishing type diets . These DES-implanted steers gained 
7 . 0% less than bulls with 2 . 7% higher feed requirements . 
Zeranol implants of 36 mg . resulted in the largest daily gain by steers . 
Improvement in rate of gain amounted to 11 . 5% over controls with 5 . 4% lower feed 
requirements . In this comparison , rate of gain and feed efficiency varied only 
slightly between steers and bulls . 
Effects of implant treatments on carcass characteristics were small. Bulls 
rated higher on dressing percent , conformation grade and size of rib eye . Bull 
carcasses had less marbling , kidney fat and fat covering . The bull carcasses 
also were rated slightly older , darker and less firm in comparison to steer 
carcasses . 
Weight gains , feed efficiency and carcass characteristics of yearling (about 
775 lb . ) feedlot bulls were not affected by implanting with 36 mg . DES or 36 mg. 
zeranol when fed high grain finishing diets for a period of 158 days . 
Weight gains and feed efficiency of steers were improved by 36 mg . of either 
implant . More improvement was obtained from zeranol in weight gains (11. 5%) 
and feed efficiency ( 5 . 4%) than with DES (5 . 3% for gain and 2 . 5% for feed) . 
Control bulls gained 13 . 2% faster than control steers and had 4 . 5% lower 
feed requirements . S teers implanted with DES gained 7 . 0% less than bulls and 
required only 2 . 2% more feed . When implanted with zeranol ,  there were only 
small differences between gain and feed efficiency of bulls and steers . 
When bulls and steers of the same approximate age were fed the same number 
of days in the feedlo t ,  bulls had heavier carcasses , higher dressing percent , 
less marbling , less kidney fat and thinner fat covering . However , they had 
a larger rib eye largely because of heavier carcasses , and the meat appeared 
darker and less firm in comparison to steers . 
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Tab le 23 . Growth Stimulating Compounds for Bulls and Steers 
November 4-April 12 - 158 Days 
Bulls 
DES Zeranol 
Control 36 mg. 36 mg. 
Number 14 14 14 
!nit . shrunk wt . ,  lb . 773 774 774 
Final shrunk wt . ,  lb . 1206 1207 1210 
Avg . daily gain , lb . 2 . 75 2 . 74 2 . 76 
Avg . daily feed , lb . 
Corn 20 . 02 21 . 18 19 . 99 
Haylage 3 . 44 3 . 43 3 . 44 
Supplement 2 . 00 2 . 00 2 . 00 
Total 25 . 46 26 . 5 3  25 . 43 
Feed/100 lb . gain , lb . 
Corn 731 7 7 3  7 2 4  
Haylage 126 125 125 
Supplement 72 72 71 
Total 929 970 920 
Dressing percent 62 . 8  6 3 . 4  62 . 4  
Conformation a 22 . 0  22 . 0  21 . 8  
Marblingb 4 . 5  4 . 6  4 . 7  
Carcass gradea 19 . 6  19 . 3  19 . 5  
Co lore 4 . 2  4 . 0  4 . 3 
Maturityd 22 . 3  22 . 3  22 . 0  
Firmnesse 4 . 9  4 . 9  5 . 1  
Kidney fat , % 2 . 3 2 . 4  2 . 3  
Fat thickness , in . 0 . 38 0 . 50 0 . 52 
Rib eye area , sq . in . 13 . 37 13 . 20 13 . 08 
a Choice = 20 ; Good = 17 . Graded to one-third of a grade . 
b Trace = 3 ;  slight = 4 ;  small = 5 .  
Control 
18 
702 
1087 
2 . 4 3 
18 . 33 
3 . 45 
2 . 00 
23 . 78 
751 
141 
91 
9 7 3  
61 . 2  
2 0 . 8  
5 . 6  
19 . 6  
4 . 9  
23 . 0 
5 . 4  
3 . 1  
0 . 58 
12 . 18 
c Higher number represents lighter meat , cherry red = 4 ;  light cherry red = 5 .  
d Higher number represents younger carcass , A+ maturity = 22 , A maturity = 2 3 .  
S teers 
DES 
36 mg. 
18 
705 
1109 
2 . 56 
18 . 77 
3 . 44 
2 . 00 
24 . 21 
737 
135 
77 
949 
61 . 7  
20 . 8  
5 . 5  
19 . 9  
4 . 9  
22 . 9  
5 . 6  
2 . 6  
0 . 60 
12 . 30 
e Higher number represents firmer meat , slightly soft = 4 ,  moderately firm = 5 ,  firm = 6 .  
Zeranol 
36 mg. 
18 
707 
1134 
2 .  71 
19 . 48 
3 . 44 
2 . 00 
24 . 92 
720 
127 
73 w ....i 
920 
62 . 2  
20 . 6  
5 . 1  
20 . 2  
5 . 1  
22 . 9  
5 . 0  
3 . 0  
0 . 75 
11 . 95 
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Table 24 . Comparative Performance o f  Bulls and Steers Treated 
With Various Growth Stimulating Compounds 
Gain 
% 
Treated vs . control a 
Bulls 
Steers 
Bulls vs . steersb 13 . 2  
a Percent change from control.  
b Percent change from steers . 
Control 
Feed 
% 
- 4 . 5  
DES 
36 mg. 
Gain Feed 
% % 
- 0 . 36 4 . 4  
5 . 3  - 2 . 5  
7 . 0  2 . 2  
General Summary and Comments 
Zeranol 
36 mg. 
Gain Feed 
% % 
0 . 36 
11 . 5  
1 . 8 
1 . 0  
- 5 . 4  
The obj ectives o f  this series o f  experiments were to determine the effects of 
various hormone or hormone-like compounds on feedlot performance and carcass 
characteristics of bulls , steers , intact heifers and spayed heifers under various 
conditions of diets and stage of growth and finish . A large amount of data has 
been reported on the response of steers and heifers to diethylstilbestrol (DES) . 
Additional information on this compound was not a maj or obj ective of these 
experiments . However ,  a DES treatment was considered an important part of  
the experiments to be used as a measure of response of  other compounds tested . 
Since response to these hormone or hormone-like compound may be  quit e  variable , 
a nontreated control was included to measure degree of response obtained from 
the compounds . 
Synovex-H 
Synovex-H ( 200 mg . testosterone propionate and 20 mg . estradiol benzoate) 
was implanted during a growing phase and during a finishing phase in three  
experiments with heifers . Implant treatments were administered to intact and 
spayed heifers in one experiment .  In another experiment , implanted heifers were 
spayed .  
Spaying reduced rate o f  gain and increased feed requirements . More response 
was obtained from DES and Synovex-H implants administered to spayed than to intact 
heifers . When implanted , there was essentially no difference between spayed 
and intact heifers or between DES and Synovex-H as measured by rate of gain , 
feed efficiency or carcass characteristics . 
Response of heifers to Synovex-H, like that to DES ,  was quite variab le .  
Average improvements in rate of gain , feed consumed and feed efficiency over 
controls in three experiments during a growing phase with high roughage diets 
amounted to 10 . 9 ,  2 . 3  and 5 . 4% ,  respectively . Comparable values for DES implants 
under similar conditions were 6 . 4 ,  1 . 9  and 5 . 7% .  
When these growing phases were followed by a high grain finishing phase , 
results for Synovex-H and DES implants administered during this time were 
essentially the same . Improvements in rate of gain , feed consumed and feed 
efficiency amounted to approximately 8 . 5 , 7 . 0  and 1 . 5 % ,  respectively . 
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Effects of Synovex-H and DES on carcass characteristics were small and not 
consistent between experiments . In general ,  effects of the two implants appeared 
s imilar . The implants generally resulted in a larger rib eye in comparison 
t o  controls . However , this was largely a reflection of heavier carcasses because 
of the faster rate of gain and marketing at equal times on feed . Effects on fatness 
as evidenced by kidney fat , fat covering and marbling were influenced by time 
on the finishing diets and final weight . Synovex-H , like DES , appeared to delay 
rate of fat deposition . Less fat in relation to lean was more evident with 
Synovex-H or DES when heifers were fed to higher weights and finish . However ,  
no difficulty was encountered in getting implanted heifers int o  the choice grade , 
but a heavier slaughter weight was required than for nonimplanted animals . 
Synovex-H and DES presented problems from vaginal prolapse in some experi­
ments . Trouble was encountered with both spayed and intact heifers with no maj or 
difference between the two compounds . This problem occurred during the finishing 
phase for the most part after the heifers had been reimplanted . This problem 
appears more troublesome with increases in time and dosage level . 
Synovex-S 
Synovex-S (200 mg . progesterone and 20 mg . estradiol benzoate) was implanted 
during a growing phase and during a finishing phase in two experiment s with steers . 
DES-implanted s teers were also used along with nonimplanted controls . 
During the growing phase with high roughage diets of corn silage , steers 
implanted with Synovex-S gained 15 . 6% more than controls . Implanted steers consumed 
more feed and required 11 . 4% less feed per unit of gain . Improvements over 
controls for DES implants in gain and feed efficiency amounted to 13 . 6  and 11 . 9 % .  
During the following finishing phase , DES gave 12 . 6% faster gain with 6 . 1% lower 
feed requirements than controls . Comparable values for Synovex-S were 9 . 7  and 
1 . 5% .  S ince faster gains were made during the finishing period , the overall 
advantage for both phases was in favor of DES . 
Effects of Synovex-S and DES on carcass characteristics were small under 
conditions of these experiments . There did not appear to be any important or 
consistent differences between the two implants . Implanted cattle making the faster 
rates of gain had a larger rib eye and frequently a greater fat covering . However, 
these effects were not evident when adj usted for equal carcass weights . Implanted 
steers rated lower on marbling . It would thus appear with steers as with heifers 
that Synovex-S and DES reduce the rate of fat deposition.  In order to  obtain 
equal grading as for nonimplanted cattle , those implanted with Synovex-S or DES 
must be fed to heavier weights . 
Melengestrol Acetate (MGA) 
MGA was administered to heifers at 0 . 35 or 0 . 40 mg . daily (except for 0 . 70 
mg . daily in one finishing trial) in 4 experiments . DES implants were included 
as one of the treatment groups . Comparisons were made between treatments during 
growing and finishing in comparison to finishing only in two of the experiments 
for MGA and in three for DES . 
Heifers fed MGA during a growing phase with high corn silage diets gained 
6 . 6% more than controls . They consumed only slightly more feed than controls but 
required 5 . 6% less feed per unit of gain . Heifers implanted with DES gained 4 . 4% 
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more than controls and had 4 . 0% lower feed requirements .  These growing phases 
represented for the most part the prepubertal stage of the heifers . Response 
to the progestin compound appeared at least equal to DES during this stage 
of growth of the heifers . 
During the finishing phase when preceded by the MGA treatments ,  improvements 
in rate of gain , feed consumption and feed efficiency amounted to 6 . 8 ,  2 . 5  and 
4 . 0% ,  respectively . Comparable values for DES-implanted cattle also implanted 
during the growing phase were 5 . 3 ,  2 . 8  and 3 . 4% .  
MGA or DES administered only during a finishing phase resulted in slightly 
more improvement in feedlot performance by heifers than when administered during 
both growing and finishing . For MGA, there was 7 . 5% faster gains with 4 . 7% 
improvement in feed efficiency over controls . Heifers implanted with DES showed 
an improvement in gain of 8 . 5% with 3 . 9% lower feed requirements . 
Effects of MGA and DES on carcass characteristics were small . Effects of 
DES in this group of experiments were about as discussed for Synovex-H in this 
summary . Carcasses of heifers fed MGA were quite similar to carcas ses from 
control heifers . The reduction in marbling frequently associated with DES implants 
was not evident with MGA. There appeared to be no effect of MGA on color of the 
lean meat . 
Problems with vaginal prolapses were encountered with both MGA and DES . The 
problem was greater when the compounds were administered during both growing 
and finishing . In view of this and the small difference obtained between the 
treatments during both growing and finishing in compari.son to finishing only , 
administration other than during finishing might be questioned , especially for 
DES implants . Lower levels of DES such as 12 or 15 mg . during growing and 24 or 
30 mg . at one time only during finishing appear to cause less trouble . 
Zeranol 
This compound (a resorcylic acid lactone) is marketed as an implant for 
growth stimulating properties for feedlot cattle and lambs . It is not a sex 
hormone but has been shown to result in growth stimulating properties similar 
to DES as implants . It was tested in several experiments for steers , heifers 
and bulls in a series of experiments summarized for this report . 
Steers . Zeranol implants were tested with yearling steers fed finishing 
type diets in five experiments . Implants of 36 mg . were compared to 36 mg . 
implants of DES in four of the experiments . In two experiments , 72 mg . zeranol 
appeared more effective than 36 mg . However , this greater response from the higher 
level apparently has not been a consistent finding and 36 mg . is the approved 
level for implanting . 
In five experiments ,  steers implanted with 36 mg . zeranol gained 11 . 0% more 
than controls and had 7 . 2% lower feed requirements . In four of the experiments 
where similar steers were implanted with 36 mg . DES , improvements in rate of 
gain and feed efficiency amounted to 12 . 6  and 7 . 2% .  It would thus appear on basis 
of weight gains and feed efficiency that there is little difference in the 
response to 36 mg . zeranol or 36 mg . DES . 
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There appeared to be only small differences between carcasses of implanted 
steers and controls . Effects of DES were about the same as discussed for 
Synovex-S in this summary . Carcasses from steers implanted with zeranol varied 
only slightly from controls .  
Heifers . In the first experiment testing zeranol implants for heifers , 
no comparable group receiving DES was included . Heifers implanted with 36 mg . 
zeranol gained at the same rate as control heifers with similar feed _ req.uirements . 
· � �  
In two other experiments during the finishing o f  yearling heifers , those implanted 
with zeranol gained 9 . 3% faster than controls with 5 . 8% lower feed requirements . 
Those implanted with DES gained at a 6 . 8% faster rate with 4 . 4% less fee d .  
This response t o  DES by feedlot heifers during a finishing period is o f  about 
the order obtained throughout this series of experiments . 
During a growing phase , heifer calves implanted with 36 mg . zeranol gained 
9 . 3% more than controls while the advantage for 36 mg . DES was only 4 . 7% .  During 
subsequent finishing with the implants ,  the advantage for zeranol over controls 
in rate of gain amounted to 4 . 2% but with no difference in feed efficiency. 
Comparable values for DES were 3 . 4  and 5 . 8% .  
Effects of zeranol on carcass characteristics in these experiments were 
small . Those implanted with zeranol appeared to have slightly more marbling 
and kidney fat than those implanted with DES .  
Problems from vaginal prolapses were encountered when heifers were implanted 
with DES during both growing and finishing at the 36 mg . level .  Four of the 
16 heifers receiving this treatment were affected .  One of 16 heifers receiving 
36 mg . zeranol during growing and finishing suffered from this problem .  While 
fewer heifers received zeranol than DES in this series of experiments , the 
problem appears to be of much smaller magnitude with zeranol than with DES . 
While the data with heifers implanted with zeranol are less than for steers , 
these few experiments indicate it compares quite favorably to DES in improved 
feedlot performance of heifers . 
Bulls . Zeranol and DES implants were tested with yearling feedlot bulls 
in tWQ experiments and with bull calves in one experiment . ln the first experiment , 
the bulls averaged about 885 lb . initially . Implanting with either 36 mg . zeranol 
or 36 mg . DES resulted in slightly lower rates of gain ( about 4 . 0%) than for 
control bulls and feed requirements were higher . In the second experiment with 
bulls averaging about 775 lb . initially ,  rate of gain was at a much lower rate 
than in the first experiment .  There was no improvement in rate of gain or feed 
efficiency from 36 mg . implants of zeranol or DES . 
Younger bulls were used in a third experiment ( about 490 lb . initially) . DFS 
implants were also tested at 60 mg . All bulls were reimplanted at the initial level 
after 4 months of the 231-day experiment . After 2 months of the experiment , 
there was a 7 and 10% advantage in rate of gain for zeranol and 60 mg . DES . These 
advantages gradually became less during the course of the experiment . At termination 
of the experiment , differences between implanted groups and controls were very 
small. 
Yearling bulls implanted with either zeranol or DES had more fat covering 
than control bulls . There was slightly more marbling for the DES-implanted bulls 
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in one experiment . With the younger bulls , those implanted with zeranol or either 
level of DES had less marbling than nonimplanted controls . However , effects 
of the implant treatments on carcass characteristics should be determined with 
larger numbers than used in these experiments . 
Zeranol at 36 mg. or DES up to 60 mg . as implants did not appear to have 
any appreciable effect on weight gain or feed efficiency of bulls as yearlings 
or calves into the feedlot . 
Steers, Heifers and Bulls 
Results of experiments summarized herein show that comparative performance 
between s teers and heifers and between bulls and steers is influenced by hormone 
or hormone-like compounds , dietary conditions and stage of growth and finish . 
It therefore becomes important to specify conditions in any comparisons . While 
numbers of experiments and animals are small in some of the comparisons made 
in the experiments summarized , a table showing results of comparisons is presented 
(table 25) . 
Control steers showed an advantage of 5 . 5  to 7 . 0% in weight gain over 
control heifers . The steers consumed more feed resulting in only slight differences 
in feed requirements . Comparative performance did not vary much between a growing 
phase and a finishing phase .  When marketed after equal days of finishing , steers 
and heifers graded about the same but heifers were fatter as evidenced by more 
marbling , kidney fat and fat covering . 
Steers showed a much greater response to DES than did heifers . The advantage 
for steers was much greater with DES than between control steers and control 
heifers . The advantage for steers on basis of weight gain and feed efficiency 
appeared greater during a growing phase than during finishing . Heifers have 
a higher energy requirement and fatten faster than steers and apparently responded 
better to the higher energy diets than did steers . When marketed after equal 
days in the feedlo t ,  heifers had more marbling and kidney fat . Heifers had 
a small rib eye but larger than the rib eye of steers per 100 lb . of carcass weight . 
DES reduced marbling and increased size of rib eye for both steers and heifers . 
The effect on rib eye appeared mainly an effect of increased carcass weight . 
These effects of DES were more pronounced for steers than for heifers . 
Synovex-S resulted in slightly less improvement in gain and feed efficiency 
than did DES for steers . The response by heifers to Synovex-H was slightly greater 
than for DES . Thus , the advantage of steers over heifers with Synovex was slightly 
less than with DES . Differences in carcass characteristics between s teers and 
heifers implanted with Synovex was similar as for DES . 
Only two comparisons were made between steers and heifers when implanted 
with zeranol . Values shown in table 25 and results obtained with steers and 
heifers implanted with zeranol ,  but where no direct  comparisons between steers 
and heifers were made , indicate that performance between steers and heifers 
treated with zeranol was similar as when treated with DES . Zeranol appeared 
to have less effect in reducing rate of fat deposition than did DES . 
In only one experiment was there a direct comparison between heifers fed 
MGA and DES-treated steers . There appeared to be a slight advantage for MGA 
in other experiments where MGA and DES were tested with heifers . In this case , 
DES-treated steers would have slightly less advantage over MGA-treated heifers 
than over DES-treated ones as indicated by the one experiment shown in table 25 . 
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Since bulls have shown no response to DES or zeranol in these experiments, 
only control bulls have been compared to s teers in this summary. The two 
experiments shown were conducted with yearling bulls and yearling s teers. The 
advantage in weight gain and feed efficiency for bulls over control steers 
was quite large. It was reduced considerably by use of DES for the steers. 
Even with DES treatment for steers, the advantage for bulls appeared to be about 
as great as for s teers over heifers when both received one of the growth stimulating 
compounds. When fed for equal times, carcasses of bulls were much heavier 
because of a heavier initial weight and a faster rate of gain. Rib eye area 
was greater for bulls but not per 100 lb. of carcass weight. Bull carcasses 
were leaner as evidenced by less marbling, kidney fat and fat covering . 
Our research with younger bulls has been rather limited. Research in progress 
indicates that energy level of diet and final weight and finish influences com­
p arative performance of bulls, steers and heifers. 
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Table 25 . Comparisons Between Bulls , Steers and Heifers Under Various Conditions 
Cattle 
per Percent advanta�e for steers 
No . of treatment Weight Feed Feed 
experiments group gain consumed efficiency 
Control heifers vs . control steers 
Growing 2 50 5 . 5  7 . 8  -6 . 5  
Finishing 5 80 7 . 0  4 . 0  2 . 7  
DES heifers vs . DES steers 
Growing 2 50 20 . 2  6 . 3  11 . 8  
Finishing 4 65 13 . 2  6 . 0  6 . 5  
Synovex heifers vs . SyPovex steers 
Growing 2 50 13 . 8  8 . 6  5 . 4  
Finishing 3 50 8 . 7 7 . 7  0 . 9  
Zeranol heifers vs . zeranol steers 
Finishing 2 31 9 . 1 1 . 1  6 . 5  
MGA heifers vs . DES steers 
Finishing 1 15 17 . 4  11 . 0  5 . 5  
Control bulls vs . control steers 
24B 
Yearlings 2 33S -21 . 7 - 9 . 7  -16 . 3  
Control bulls vs . DES steers 
24B 
Yearlings 2 33S -13 . 1  - 4 . 6  -10 . 4  
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Effect of Breed on Carcass Merit 
D. D .  Dearborn 
Ten years ago mos t  cattle found in feedlots in the Corn Belt and the 
Northern Great Plains were straightbreds representing one of the Brit ish breeds . 
However , with the increased use of Charolais and the importation of  bulls 
from at leas t 12 o ther European breeds into Canada , a large variety of  breeds 
and breed crosses is found in the feedlots at the present time . This increased 
variety along with emphas is on increased efficiency has caused many feeders 
to ask quest ions concerning the performance of these breeds and b reed crosses . 
The purpose o f  this paper is to review research results in an attempt to identify 
s ome breed differences that are of mos t  interest to the cattle feeder . 
B ritish B reeds and Charolais 
A summary of breed differences relative to beef production that have been 
observed in crossbreeding experiments was reported at the first Range Beef 
Catt le Symposium (Dearborn , 19 69 ) . The portion of  that summary dealing with 
p os tweaning growth rate , carcass cutab ility and carcass grade for the Hereford , 
Angus , Shorthorn and Charolais breeds is reported in tab le 1 .  When interpreting 
the numerical ratings , 100 should be cons idered as equivalent to the Hereford 
b reed average .  S cores above or below 100 represent a percent deviat ion ( increase 
or decrease) from the Hereford base (for example , a value of 9 7  would indicate 
that this breed averaged three percent less than Herefords in average performance 
for a particular trait) . Actual deviation in relation to Herefords was used 
for repo rting carcass quality grade . The Hereford base for quality grade 
was set at low choice . The conf idence which you may place in each numerical 
s core is related to the number of  comparisons , reported in parenthes is , and 
the cons istency of the results . The references for each experiment are identified 
and reported in the original paper . 
These results suggest that Charo lais , on the average , exhibit a more rapid 
postweaning growth rate than do Angus with Herefords and Shorthorns being inter­
mediate . Of the Brit ish breeds , Herefords appear to be slightly superior 
in growth rate . Herefords equaled or exceeded the postweaning growth performance 
o f  Angus or Shorthorn in 12 of 13 comparisons . The one exception was a Canadian 
c omparison involving the Milking Shorthorn . Charolais exceeded Herefords for 
pos tweaning growth rate in three of four comparis ons . 
Average breed perfonnance for carcass cutab ility was similar to pos tweaning 
growth rate.  Average cutab ility was highest for  Charolais , lowest for  Shorthorn 
with Hereford and Angus being intermediate . 
Rankings for carcass quality grade represent an almost complete reversal 
f rom the ranking for postweaning gain and carcass cutab ility . These results 
suggest that Angus tend to have the highest carcass quality grade followed 
closely by Shorthorn . Charolais averaged between one-third and one-half quality 
grade less than did Herefords . 
Prepared for the S ixteenth Annual Cattle Feeders Day , Octob er 27 , 19 7 2 .  
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Crossbred Performance Involving Some Recently Introduced Breeds 
Several experiment stations are presently gathering informat ion on the 
recently introduced European breeds . Additional results are becoming available 
each year . A recent review (Neuman , 1972)  has been used as the basis for table 2 .  
The indexes for each trait allow a relative comparison between breeds . Note that 
the Simmental average has been used as a reference and therefore is set  at 100 for 
each trait . The indexes represent a percent deviation from this bas e .  The 
Simmental steer mean from Lacombe is included to further aid in the interpretation . 
The data in table 2 indicate that Simmental and Charola:i.s sired calves 
exhibit comparable postweaning growth rates . Both appear to grow more rapidly 
than all of the other breeds with Jersey gaining the slowest, Limousin were 
comparable to the Hereford and Angus and the South Devon intermediate between 
the Limousin and the Simmental . 
Limousin appeared to be slightly more efficient in converting feed to live 
weight gain than did the Simmental or Charolais . Each of these appeared to 
be more efficient than the Hereford /Angus average . Jersey were the least 
efficient in converting feed to live weight gain . 
Simmentals have not exhibited dressing percents as high as those observed 
from Charolais . This difference has been significant (P . 05) for the Lacombe 
experiment . One reason for the lower dressing percent is the heavier hide 
weight of the Simmental . Limousin appear comparabl e  and maybe sl ightly superior 
to the Charolais and British breeds in dressing percent . 
Limousin , Charolais and Simmental have all exhibited higher yields o f  
lean cuts than are normally observed with Herefords o r  Angus . The differences 
between the Limousin , Charolais and Simmental appear small , although the Limousin 
and Charolais may be slightly higher in percent edible lean . Simmental have 
shown a higher percent bone than Charolais in the Lacombe study . Taste panel 
differences were small , although the trend suggests a need for further study . 
Quality grade for the different breeds and breed crosses reported by 
the U . S . D .A .  Meat Animal Research Center are recorded in table 3 .  Thes e  results 
further confirm the superiority of Angus for carcass quality grade . This is 
evident in crossbreds as well as in straightbreds . Li�ousin had the lowest 
carcass quality grade . Charolais tended to be slightly superior to Simmental . 
Additional Breeds Recently Introduced Into Canada 
The following breed descriptions are based primarily on a recent literature 
review (Mason , 1971) which is recommended  reading for anyone who is especially 
interested . Descriptions of breeds introduced into Canada prior to May 197 2  
are included . 
Pie Rouge - The French Simmental breed . Performance is expected to be 
similar to the Swiss S immental . 
Fleckvieh - The German Simmental breed . Performance is expected to be 
similar to the Swiss Simmental.  
Haine Anjou - Derived from the crossing of the Shorthorn with the local 
breed (Mancelle) of Maine and Anj ou in northwest France . They are large and 
grow quite rapidly . 
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Chianina - This is probably the largest and tallest breed in Italy and 
possib ly in all of Europe . A low rate of milk production and a high rate 
of growth is believed to be characteristic of this breed . 
B lond d ' Aguitane - A French breed that is  sometimes called Garonnaise .  
I t  i s  believed to b e  s imilar to the Limous in in yield of edib le lean . 
Parthenais - A rather large French breed developed for both milk and 
meat with recent emphas is on milk . 
Gelbvieh - S ometimes referred to as "German Yellow . " They are considered dual 
purpose cattle with reasonably high milk production and good growth rate . 
Tar an taise - This is  a rather small French breed with medium milk production . 
Pinzgauer - This is a medium s ized B avarian breed with a dis tinctive stripe 
down the back . It displays a moderate rate of milk production . 
Additional research information will be forthcoming relative to the breeds 
included in the previously mentioned comparisons as well as other breeds that 
are new to the North American continent . Cat tle feeders should keep abreas t of 
this research . Some herds perform considerably dif ferent than the breed ( s )  average 
which they represent . S ome of these dif ferences are due to the bulls that have 
b een use d .  Therefore , in addition t o  being familiar with average breed performance 
i t  is desirable to b e  familiar with ( 1) how cattle from an individual herd have 
performed previously and (2)  the performance of the sire (s ) of the feeder cattle 
that are b eing evaluated . 
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Table 1 .  Average Breed Performance Expressed as a 
Percent of Hereford Average Perf ormancea 
Post-
weaning Carcass 
gain cutability 
100 100 
92 . 6  (9)  c 96 . 6  ( 7) 
9 8 . 6  ( 4) 95 . 2  ( 3) 
110 . 5  (4) 105 . 0  (3) 
Carcas s 
gradeb 
c-
+ . 44 ( 9 )  
+ . 30 (3)  
- . 45 (3) 
a Taken from D. D. Dearborn , 19 69 . Breed Differences Relative to Beef Production . 
The Beef Cow. A Sympos ium on Production . Printed at the University of Wyoming , 
Laramie , Wyoming .  
b Expressed as an average deviation from the Hereford average . Low choice was 
selected for the Hereford base to be used in this comparison . 
c The numbers in parenthesis indicate the number of experiments included in each 
comparison . 
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Tab le 2 .  Relative Perfonnance o f  Crossbred Calves S ired hy Some Eu£opean Breeds at One or More 
of Four Cattle Breeding Research S tat ionsa , 
Postweaning 
avg . daily Pos tweaning Dress ing Percent Tas te panel 
gain feed ratio Eercent lean scorec 
No . of No . of No . of No . of No . of 
Breed of s ire head Index head Index head Index head Index head Index 
Hereford/Angus 9 1  9 2  8 1  105 81 101 81 94 24 100 
Jersey 6 6  9 4  6 6  112 6 6  9 9  6 6  9 4  24 102 
Charolais 318 101 318 101 294 102 294 101 53 102 
South Devon 31 9 6  31 103 31 102 31  96  24 100 
Limous in 179  9 3  179 97 1 3 3  103 133  102 24 9 7  
S immental 413  100 179 100 350 100 3 5 0  100 49 100 
S immental meand 2 . 8  7 . 3  5 8 . 4  70 . 8  5 . 8  
a Adap ted from table prepared by Dr . J .  A .  Neuman , Beef Cat t le Geneticist , Lacombe , Alberta , and presented in a 
presentat ion delivered at the Olds Beef Producers '  Cours e ,  Olds , Alberta , January 2 6 , 19 72 . 
b The four research stations are Canadian Department of Agriculture Research S tations at Lacomb e ,  Alberta and 
Brandon , Manitoba , the U . S . D . A .  Meat Animal Research Center at Clay Center , Nebraska and the Balcarce 
Research S tation in Argentina.  
All calves are out of Angus , Hereford and Shorthorn dams . All performance data are adj usted to a 
s teer calf basis . Data from different stations were comb ined by : 
( i )  Expressing breed of s ire means as a percent of the S immental mean for the same stat ion . S immental 
crosses were selected as the reference group s ince they were presen t  at each station . 
( ii)  Averaging the resulting ( percentage) indexes from each stat ion , each weighted according to the 
number of animals observed at that stat ion . 
( iii)  The result is expressed as an overall index . 
c i: leasured on a scale o f  1 to 9 points , hi gher point rat ing meaning bet ter eat ing qualit y .  
d S immental steer performance a t  Lacombe . Standardized means for the other breed crosses could be computed 
by multiplying the S irnmental mean by the respective indexes . 
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Table 3 .  U . S . D . A .  Quality Grade - U . S .  'Meat Aninal Research Center 
Germ Plasm Evaluation Program 
Breed of dam 
Breed of sire Hereford Angus Sire average 
Hereford 10 . 1  10 . 3  10 . 2  
Angus 10 . 9  11 . 2  11 . 0  
Jersey 9 . 7  10 . 6  10 . 2  
S outh Devon 10 . 4  10 . 9  10 . 6  
Limousin 9 . 3  9 . 5 9 . 4  
Simmental 9 . 7  10 . 5  10 . 1  
Charolais 10 . 3  10 . 8  10 . 5  
Breed o f  dam average a 10 . 1  10 . 6  10 . 3  
a 8 = good , 9 = good + ,  10 = choice - 11 = choice ,  12 = choice + .  
5 9  
South Dakota State University 
Brookings , South Dakota 
Department of Animal Science 
Extension Service 
Cost of Producing Beef With Different Types and Weights of Cattle 
Danny G .  Fox 
Currently , there is much interest in changing the U . S . D . A .  grading standards . 
Some suggest that we completely eliminate the use of them . There are many reasons 
for this , but the maj or one is that many feel that the present system does 
not always correctly identify the most desirable carcasses . Many cattle now 
come to market at 15 to 18 months of age and are not marb led because of their 
youthfulness . This beef will be tender , however , because of its youthfulness 
and will usually contain enough fat to add j uiciness and flavor even though it is 
not we ll marbled . In addition , there is much interest in using large type 
cattle to produce beef , such as the dairy and exotic breeds . Carcasses from 
large type cattle will not contain as much fat as carcasses from cattle of average 
size when slaughtered at weights that have the greatest demand at the present 
time . They are at a smaller proportion of their mature size at these weights 
and carcasses of cat tle tend to contain a g iven amount of fat at a given proportion 
of their mature siz e .  With these changes taking place in the beef industry , it is 
of interest to determine what slaughter weight and point in fatness is the most 
economical in minimizing the cost of producing beef and if we can produce a given 
amount of beef more economically by using large type cattle or our traditional 
cattle types . 
As feedlot cattle increase in weight , they deposit an increasing amount of 
fat per unit of gain . Figure 1 shows the estimated amount of fat at a given 
weight for two types of cattle . As a pound of fat contains 2!;; times as much 
energy as a pound of protein , the energy required per pound of gain increases 
as the proportion of fat in the gain increases . Furthermore , as cattle increase 
in weight and body fat , they consume less feed in relation to total energy require­
ments . Average expected total costs of gain at different weights are shown in 
figure 2 .  I f  cattle are too light when slaughtered , enough pounds may not be 
added to overcome init ial costs of the feeder calf or feed and overhead costs 
of the beef cow . The problem becomes one of finding the point where enough 
weight is added to overcome initial cos ts but not so much that excessive amounts 
of fat are deposited , resulting in higher feed costs per unit of gain and greater 
amounts of fat having to be trimmed from the carcass . Table 1 gives the estimated 
costs to produce 10, 000 lb . of slaughter weight at various slaughter weights 
of average and large type cattle . Accumulated costs of gain were calculated 
for slaughter weights of 800 through 1, 400 lb . for average size steers with 
a weaning weight of 430 lb . and for slaughter weights of 1 , 000 through 1 , 600 lb . 
for large size steers with a weaning weight of 500 lb . 
These costs of gain were calculated from net energy requirements and average 
expected energy intakes for steers on a least cost two-phase feeding program . 
Overhead costs were included at 15 cents per head daily to include interest , 
medication, death loss , labor and facilities . Based on data presently available , 
large size cattle were assumed to have a 10% higher rate of gain and the same 
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energy requirements for maintenance per unit of metabolic size and gain at com­
parab le stages of growth and f inish as average size cat tle . Cow costs were 
added to costs of gain to give total cost of  production at a given weight . Average 
South Dako ta cow costs and calving percentages presented by Dinkel and Dearborn in 
the 1972 Cow-Calf Field Day report were used as the basis for calculating cow costs . 
For average size cattle , this cost ( $ 12 0 . 00 /head /year) was divided by 0 . 9  calves 
expec ted per cow to give a net cow cost of $ 13 3 . 0 0 .  For large size cattle the 
cow was assumed to be 200 lb . heavier ,  requiring 1 , 200 megacalories more digestible 
energy and 7 2  lb . more pro tein per year . With energy valued at 75 cents per mega­
calorie and protein at 7 cents per lb . ,  this adds $ 14 . 00 to the basic cow cost . 
Also , $ 1 . 20 was added for additional interest on a 200 lb . heavier weight . Thes e  
values were added t o  the bas ic cow cost of  $ 12 0 . 00 ,  wh ich was then divided by 
0 . 86 calves expected per cow to give a large size cow cost of $ 157 . 00 .  
The results of these calculat ions are illustrated in figure 3 .  It appears 
th< ' the total cost to produce 10 , 000 lb . of slaughter weight are minimized at 
l , GOO to 1 , 100 lb . slaughter weight for average size cat tle and 1 , 100 to 1 , 30 0  lb . 
for large size cattle . This is the point at wh ich these cattle are near or at 
the fatness of the high good or low choice grades of the present U . S . D . A .  carcass 
grade standards . Slaughtering cattle before and after this point appears to increase 
the cost of  producing beef in the industry as a who le . Slaughter weights that 
result in maximum profits per head may no t correspond to thes e  weights ,  however , 
depending on feed costs in relation to prices for cattle at finished weights and 
price spreads between feeder cattle cost and market prices for finished cattle . 
These calculations also show that larger size cattle will produce a given 
quantity of beef at a s omewhat lower cost than smaller size cattle . This is primarily 
a result of the 10% faster gain reducing overhead cost s per pound of gain . Further 
cost reduction could be obtained if smaller size cows were used to produce larger 
size feeder cattle through proper crossbreeding . This would reduce the cow cost 
per lb . of beef produced . 
I t  appears from figures 3 and 4 that the cost of producing beef can b e  
minimized by feeding cat tle to the fatness of the present high good and low choice 
grades and by us ing larger type cattle to p roduce heavier carcasses . An additional 
cost advantage can be gained by proper crossbreeding to produce larger type 
calves from small cows , thus reducing cow feed costs per lb . of beef produced . 
Based on these cal culations and ma ture sizes of  breeds presented in various publ ica­
tions , table 2 presents proj e cted opt imum slaughter weights for various breeds 
of  cat tle . Reproduc tive eff iciency , milking ability , heterosis , pos tweaning 
performance and carcas s characterist ics must be taken into account when deciding 
which lines within breeds and what breeds and crosses should be used to produce 
beef (Dinkel and Dearborn , 1 9 7 2 ) . It appears , however , that , as we move toward 
a demand for less fat and less emphasis on marbling and acceptability of heavier 
carcas ses , using larger size cattle to produce lean , high cut ting carcasses 
at a heavier final weight may subs t antially increase economic efficiency in 
producing bee f , 
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45 
40 
35 
% 30 
Carcass 
fat 
25 
20  
15 -
10 -
% of mature weight 
S teer wt . of  avg . type cattle , lb . 
S teer wt . of large type cattle , lb . 
25 5 0  
360 725  
430 865 
75 
110 
1300 
100 
1460 
1730 
Adapted from data of J.  T .  Reid , Cornell University ; R .  L.  Preston , Ohio Agri­
cultural Research and Development Center and W. N. Garrett , University of 
California . 
Figure 1 .  Estimated percent carcass fat of feedlot cattle at various proportions 
of their mature weight (Hature weight is assumed to be the point 
where muscle growth is nearly complete) . 
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Figure 2 .  Average expected total cost o f  gain on feedlot cattle a t  average 
expected feed intakes on typical economical feeding programs . 
6 3  
- 5 -
2700 
26 80 
2660 
2640 
2620 
260 
Cos t  to 
produce 2580 
10 , 000 
lb . 2560 
slaughter 
weight , $ 2540 
2520 
2500 
2480 
2460 
2440 
2420 
2400· 
800 900 1000 1100 120 0  1300 1400 1500 1600 
S laughter weight , lb . 
Figure 3 .  Estimated total cos ts to produce 10 , 000 lb . of slaughter weight 
at various slaughter weights of average and large type catt le , 
including cow costs . 
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Table 1 .  Estimated Costs to Produce 10 , 000 Lb . of Slaughter Weight at Various Slaughter Weight s of Average 
and Large Type Cattle 
Slaughter weight , lb . 
Average size cattle 
Cow cost/head , $a 
Cost of gain/head , $b 
Total cost/head 
800 
133 
71 
204 
900 
133 
93  
226 
1000 
133 
117 
250 
Total cost to produce 10 , 000 lb . slaughter wt . ,  $ 
Large size cattle 
Cow cost/lb . , $C 
Cost gain/head , $d 
Total cost/head 
2550 2511 2500 
15 7 
74 
231 
15 7 
94 
251 
Total cost to produce 10 , 000 lb . slaughter wt . 
2560 2510 
acow cost = $120 � 0 . 9  calves/ cow = $133 net cost/cow . 
1100 
133 
143 
276 
2509 
157 
114 
271 
2460 
1200 
133 
172 
305 
2541 
157 
138 
295 
2460 
1300 
133 
204 
337 
2592 
157 
163 
320 
2460 
1400 
133 
240 
373 
2664 
157 
192 
349 
2493 
1500 
157 
223 
380 
2533 
hEstimated average cumulative cost of gain at each weight , assuming a 430 lb . weaning weight . 
1600 
157 
257 
414 
2587 
ccow cost = $135 � 0 . 86 calves/cow = $157 net cost/cow. This assumes large type cows with 200 lb . heavier 
weight and 4% lower calving percentage than average type cows . 
dEstimated average cumulative cost of gain at each weight , assum:l.ng a 500 lb . weaning weight and the same 
feed efficiency at the same proportion of mature size as average type cattle but 50 cents lower overhead 
cost per unit of gain due to a 10% faster daily gain . 
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Table 2 .  Proj ected Average Optimum S laughter Weights for Various Breeds 
Breed 
Small type Angus o r  Shorthorn 
Large type Angus or Shorthorn 
Small type Hereford 
Large type Hereford 
Brahman cros ses 
Brown Swiss and Limousin 
Charolais , Holstein , �ine Anj ou 
and Simmental 
6 6  
Proj ected average opt imum 
slaughter weights , lb . 
S teers Heifers 
900 700 
1100 850 
950 800 
1150 900 
1150 9 5 0  
1200 1000 
1250 1050 
- 8 -
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Feedl o t  Perf ormance of Bul ls and the 
Res pons e to Diethyl s t ilbes trol or Z erano l 
P .  J .  Thiex and L .  B .  Embry 
A . S .  Series 7 2-22 
I t  has b een we l l  e s t ab l ished that bulls gain faster than he ifers in the feed­
lot .  Castration reduces the rate o f  growth , but s t eers gain faster than intact 
heif ers and show a greater growth response to die thyl s t i lb es t r o l  (DES) . In p revious 
experimen t s , DES or zeran.ol app eared to have no growth s t imulat ing e f fe c t  on feed­
lo t b u l ls . However ,  bulls used in the exper imen t s  had b een roughed through one 
winter and grazed pas ture s one season b e f o r e  being pu t in the feed l o t  at about 
18 to 20 months o f  age and at weie;h t s  of about 800 lb . 
The obj e ct ive of this exp eriment was to determine the re sponse by f eedlot 
b u l ls t o  D E S  and zeranol when admin i s tered at a younger age (about 10 month s )  and 
a lighter we i ght ( about 5 00 lb . ) . 
P ro cedures 
The bulls used in the exper iment were prop;eny of an exner imen tal c ow herd 
us ed in pas ture res earch at the P as ture Res earch Center , Norheck . The anima ls 
we re f r om Her e f o rd cows where an A . I .  p r ogram with s emen from one He r e f o rd bull 
was used f o r  about 6 weeks . Year l ing Herefo rd bulls which were half-s ib s o r  f r om 
half - s ib s ires we re then turned wi t h  the cows wi th one bu l l  to each experimental 
pas ture o f  8 t o  10 cows . 
The calves were weaned in mid-Hovember and trucked to B rookings . They we re 
o f f ered a rat ion comp o sed of 3 lb . of who le oat s , 2 lb . of p r o t e in supp lement 
and alfalf a-b r omegrass hayl a8e to app e t i t e  unt i l  pu t on the exnerimen t ab out 3 
months af ter weaning . 
The cattle were allotted into 8 pens of 8 eac� for 4 rep l i c a t ed tr eatmen t s . 
Exper imental t r ea tmen t s  were a contro l ,  36 mg . zeran o l  imri l an t , 36 mg . DES implant 
and 60 mg . DES imp l ant . The imp lan t s  we re adminis tered at the b e f, inning of the 
exp eriment and again at the same leve l s  a f t e r  4 months . 
Ra t ions a f t e r  reaching a full feed contained 3 lb .  alfal fa-b romegrass hay la�e , 
2 lb . of a 40% p r o t e in supp l emen t an d who l e  corn grain t o  app e t i t e . The p r o t e in 
supp lement c on tained the fo l lowing ingre d i en t s  (%) : soyb ean mea l  ( 4 47. ) , 5 0 . 5 ;  
ground c o rn grain , 2 6 . 0 ;  urea ( 2 8 1 % ) , 5 . 5 ;  ground l imes t one , 6 . 0 :  trace mineral 
s a l t , 6 . 0 ;  d i c a l c i um phos phate , 3 . 0  and p o t a s s ium chl or ide , 3 . 0 .  V i t am in A and 
E we re added to furni s h  10 , 0 0 0  and 1 00 I . U . , re s p e c t ively , ner pound of s uop le ­
ment . 
At the beg inning o f  the exp e r imen t , the cat t le were fed 20 lb . o f  a l f a l fa­
b r omegras s hayl age and 3 lb . of c o rn . The haylas;e wa s reduced b v  1 lb . per head 
d a i ly t o  th e 3 lb . lev e l . Corn grain wa s in creas e d  hy 1 lb . d a i l y  to fu l l  feed 
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and then fed in amounts to be nearly consumed by the next feeding . The cattle 
were fed in outsid e ,  paved pens without access to shade or shelter . Feeding was 
once daily . 
The experiment was terminated after 231 days . Carcass data were obtained 
upon slaughter . 
Results 
Results of the experiment are summarized in table 1. Differences in rate 
of gain , feed intake and feed efficiency between treatment groups were small . 
The small differences in weight gains at the end of the experiment appeared to 
result from some apparent growth stimulation during the first and second months 
of the experiment . After 2 months on the experiment , there was a 7 and 10% 
advantage for zeranol and 60 mg . of DES .  An advantage of this magnitude was 
obtained with the 36 mg . level of DES only during the first month of the 
experiment . These advantages in weight gains gradually became smaller during 
the course of the experiment . 
Differences in carcass characteristics measured were small in most instances . 
It would , therefore , appear that the treatments at the levels used had no important 
effects on the carcass characteristics measured . There did appear to be a slight 
reduction in amount of marbling for all implanted groups and a lighter color 
of the meat in comparison to the control group . 
Summary 
Results of this experiment with bull calves (500 lb . )  are in agreement 
with previous studies with yearling bulls ( 800 lb . initially) which showed 
little or no i�provement in feedlot performance when implanted with zeranol 
or DES . A level of 60  mg . of DES administered initially and after 4 months 
offered no advantage over 36 mg . during the 231-day experiment . Age appeared 
to be a factor affecting the response to these compounds . While there was 
a greater growth rate for about 2 months when the bull calves were implanted 
with zeranol or DES , this effect was largely overcome by the end of the experiment . 
Implanted bulls tended to have less marbling and lighter color of lean . 
Other carcass characteristics measured were about the same for implanted and 
control bulls . 
6 9  
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Table 1 .  Response of Feedlot Bulls to DES or Zeranol 
February 2 5 , 19 71-0ctober 1 3 ,  19 71--231 Days 
Number of animals 
InU . �hrunk wt . , lb . 
Final shrunk wt . ,  lb . 
Avg .  daily gain , lb . 
Avg . daily feed , lb . 
Corn grain 
Haylage 
Supplement 
Total 
Feed/100 lb . gain , lb . 
Corn grain 
Haylage 
Supplement 
Total 
Dres s ing percent 
Conformation a 
Marb lingb 
Carcass gradea 
MaturityC 
Colord 
Firmne s se 
Kidney fat , % 
Fat thickness , in . 
Loin eye area , s q .  in . 
Control 
16 
49 3 
1164 
2 . 90 
16 . 5  
3 . 5  
2 . 0  
22 . 0  
568 
122 
68 
758  
62 . 3  
20 . 8  
4 . 6 
20 . 2  
22 . 5  
4 . 2  
5 . 4  
3 . 0  
0 . 65 
12 . 02 
Zeranol 
36 mg. 
16 
494 
1179 
2 . 9 6 
16 . 4  
3 . 5  
2 . 0  
21 . 9  
553  
119 
66 
738 
62 . 9  
20 . 9  
3 . 9  
20 . 0  
22 . 1  
3 . 2  
4 . 8  
2 . 8  
0 . 6 3 
12 . 52 
a Good = 17 ; Choice = 20 . Graded to one-third grade . 
b S light = 4 ;  small = 5 ;  modest = 6 . 
c A+ maturity = 22 ; A maturity s 23 . 
d Cherry red = 4 ;  light cherry red = 5 .  
e Moderately firm = 5 ;  firm = 6 . 
70  
DES 
3 6 mg. 
15 
502 
1180 
2 . 9 3 
16 . 2 
3 . 5 
2 . 0  
21 . 7 
5 52 
120 
67 
739 
62 . 8  
21 . 0  
3 . 3  
19 . 8  
22 . 0  
3 . 1  
4 . 9  
2 . 7  
0 . 64 
11 . 74 
DES 
60 mg. 
15 
501 
1183 
2 . 9 5  
16 . 9  
3 . 5  
2 . 0  
22 . 4  
571 
118 
6 7 
756 
63 . 1  
21 . 0  
3 . 8  
20 . 0  
22 . 0  
4 . 0  
5 . 4  
2 . 8  
0 . 65 
12 . 27 
S outh Dakota State University 
Brookings , South Dakota 
Department of Animal Science 
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A . S .  Series 72-23 
Corn Silage Diets for Finishing Cattle When Supplemented With 
Soybean Meal or Urea and DES Fed at 10 mg . ,  20 mg . Daily or 
Implanted 
L .  B .  Embry , L .  B .  Dye and F .  M. Byers 
Corn silage properly supplemented with protein , minerals and vitamin A forms 
a simple and efficient diet for growing and finishing cattle . Rate of gain 
will be less than for high-concentrate diets , especially during late stages o f  
finishing. However , gain per acre o f  corn will be greater when fed as silage 
than as grain . 
In a previous experiment , cattle fed a urea-corn mixture as the maj or 
supplemental protein to a ground ear corn finishing diet gained at about the 
same rate as those fed a soybean meal supplement or one composed of urea , corn 
and dehydrated alfalfa meal . There was some evidence that urea compared more 
favorably with soybean meal when the cattle received diethylstilbestrol (DES) . 
The response to DES was about the same when fed at 10 or 20 mg . daily . It  was 
considered desirable to make further comparisons between soybean meal and urea , 
with and without DES , when diets contained higher and lower amounts of energy 
than furnished by ear corn . 
In the experiment reported here , corn silage was used as the maj or ingredient 
in the diet from an initial weight of about 600 lb . to market as finished cattle . 
The diets were supplemented with either urea or soybean meal and each was 
fed with and without DES at two levels in the feed or as an implant . 
Procedures 
One hundred twenty Hereford steers were used in the experiment . They were 
fed a diet composed of 4 lb . ground sorghum grain , 1 lb . of a corn-based supple­
ment with various levels of bacitracin and chopped alfalfa hay to appetite for 
a period of 3 months prior to the experiment . DES was not administered during 
this time . 
Allotment to the experimental treatments was at random into 8 pens of 15 each 
by weight groups after stratifying according to weight . Four pens were fed 
a urea-corn supplement and the other four pens received a soybean meal supplement . 
DES treatments within each supplement group were control , 10 mg . daily , 20 mg . 
daily and 36 mg . implant . The implanted group was reimplanted with the same 
level of DES after about 4 months . 
Rations consisted of corn silage full-fed along with 3 ' lb .  daily o f  a 40% 
protein supplement . The soybean meal supplement contained the following ingredients 
(%) : soybean meal , 89 . 5 ;  limestone , 3 . 0 ;  dicalcium phosphate ,  3 . 0 and trace 
mineral salt , 4 . 5 .  Composition o f  the urea supplement was as follows (%) : urea 
( 45% N) , 11 . 4 ;  ground corn grain , 75 . 8 ;  limestone , 3 . 0 ;  dicalcium phosphate , 
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3 . 0 ;  trace mineral salt , 4 . 5  and sodium sulfate , 2 . 3 .  Vitamin A was added 
to each supplement to provide 6 , 000 l . U .  per pound of supplement . A DES premix 
was added to each supplement to provide 10 or 20 mg . daily and replaced an equal 
weight of soybean meal or corn grain . 
The cat tle were fed twice daily in outside , unpaved pens without access 
to shade or shelter . The experiment was terminated after 245 days and carcass 
data obtained following slaughter . 
Results 
The value of urea in comparison to soybean meal appeared to be about the 
same with each DES treatment at various intervals throughout the experiment . 
Results are , therefore , presented by protein supplement treatments and DES treat­
ments in the tables . 
Urea vs . Soybean Meal 
Rate of gain was about the same for the 245-day experiment for steers 
fed urea as the maj or supplemental protein to corn silage as for those fed 
soybean meal (table 1) • Feed consumpt·ion was also about the same between 
the two supplemental groups resulting in similar feed efficiency . 
There was a slightly lower dressing percent ( 1 . 1% units)  for the cattle 
fed urea. The few pounds advantage they had in final live weight was offset 
by this lower dressing percent resulting in a slightly lower carcass weight . 
Other differences shown in carcass characteristics are small and probably of 
no practical importance . 
Comparisons between urea and soybean meal at the various weigh periods 
during the experiment are shown in table 2 .  Weight gain for the first month 
was lower than for other periods except the last one . There was no evidence 
of a required period of adaptation to urea during the f irst month . However , 
average gain for soybean meal exceeded that for urea by 10 lb . during the 
second month of the experiment . Thereafter , differences in weight gain by 
monthly periods varied only slightly between the supplement groups , resulting 
in similar total gains . 
This lack of a period of adaptation to urea differs from several previous 
experiments . These cattle had been on a limited grain diet for a period of 
about 3 months . The dietary protein for each group came from the limited feed 
of grain with alfalfa hay . The change in source of protein for each group 
may have had an effect on results obtained here . The previous period in 
the feedlo t , resulting in older and heavier cattle already adapted to feedlot 
conditions , also may have been of some importance in the results ob tained .  
A higher level of supplemental protein was also fed than used in most of the 
previous experiments . 
DES Treatments 
Results for the various DES treatments are shown in table 3 .  Improvement 
in rate of gain over no DES control amounted to 7 ,  13 and 10% for 10 mg . ,  
20 mg . and the implant treatments averaged over soybean meal and urea supplements . 
7 2  
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Feed consumption was also increased by use of DES . 
in feed required per unit of gain amounting to 3 . 2 ,  
for the 10 mg . ,  20 mg . and implant DES treatments . 
are less than those frequent ly reported , especially 
However , there was a decrease 
7 . 7  and 3 . 6% ,  respectively , 
These advantages for DES 
for the 10 mg . level .  
The response to DES varied s ome between the urea and soybean meal supple­
ments .  There was no clear evidence of a supplement effec t . However , the highest 
rate of gain { 2 . 17 lb . daily) and the greatest improvement from DES {17%) 
were obtained with the urea supplement and 20 mg . o f  DES .  
DES f ed at 10 or 20 mg . daily d id not appear to have any importan t  effects 
on carcass characteristics in comparison to the control group except poss ibly 
less fat in relation to lean as evidenced by the values for marbling , percent 
of kidney fat and loin eye area . These differences in comparison to control were 
more pronounced for the implanted cattle . They graded nearly one-third of 
a grade lower in the carcas s . 
After the first month on trial , the response to the various DES treatments 
was relatively uniform during the course of the experiment ( table 4) . Mos t  
o f  the advantage in favor o f  the 20 mg . level o f  DES came the last month . 
�unnnary 
Steers f ed a finishing diet of corn s ilage and protein suppl ement from 
about 600 lb . to market gained at similar rates and with s imilar feed eff iciency 
when fed a s oybean meal supplement or a urea-com supplement of about the 
same protein content . There appeared to be no important differences in the two 
supplements as to effects on carcass charac teris t ic s . 
There were only small dif ferences between the two supplement s  during the 
course of the experiment , indicating no required period of adaptation to urea 
under condit ions of this experiment . The cattle had been fed a diet of limited 
grain with a full feed of alfalfa hay for about 3 months and therefore were 
adap ted to the feedlot conditions . Source of protein was changed for each 
group at the beginning of the experimental period , thus eliminating a possible 
b ias if soybean meal had been the previous supplemental protein . Diets also 
probably furnished a surplus of protein . 
Steers fed 10 mg . , 20 mg . or implanted with DES gained 7 ,  13 and 10% more 
than control steers . Improvement in feed efficiency amounted to 3 . 2 , 7 . 7  
and 3 . 6% ,  respectively , for the thre e  DES treatments .  The advantages obtained 
for DES were les s than those frequently reported , especially for the 10 mg . 
level .  There was slightly less marbling in carcasses from implanted s teers 
and they graded lOYrer than s teers fed 10 or 20 mg . of DES . 
There was no clear evidence of a supp lement effect on the response to DES 
under conditions of the experiment . 
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Table 1 .  Corn Silage Finishing Diets Supplemented With 
Soybean Meal or Urea 
(April 9 to December 10 , 197 1  - 245 Days) 
No . of steers 
!nit . wt . ,  lb . 
Final wt . ,  lb . 
Avg . daily gain , lb . 
Avg . daily feed , lb . 
Corn silage 
Supplement 
Total 
Feed/100 lb . gain , lb . 
Corn silage 
Supplement 
Total 
Carcass wt . , lb . 
Dressing % 
Conformation8 
Marblingb 
Carcass gradea 
MaturityC 
Colo rd 
Firmnesse 
% kidney fat 
Loin eye area , sq . in . 
Fat depth , in .  
SBOM 
60 
603 
1090 
1 . 99 
50 . 5  
3 . 0  
53 . 5  
2541 
150 
2691 
661 
60 . 8  
20 . 4  
4 . 72 
18 . 6  
22 . 9  
4 . 82 
5 . 35 
3 . 05 
11 . 79  
0 . 56 
Urea 
60 
604 
1099 
2 . 02 
51 . 1  
3 . 0  
54 . 1  
2536 
148 
2684 
657 
59 . 7  
20 . 1  
4 . 62 
18 . 5  
22 . 9  
4 .  72  
5 . 25 
2 . 93 
12 . 04 
0 . 5 1 
a Average good = 17 ; Average choice = 20 . Graded to one-third grade . 
b Slight = 4 ;  small = 5 .  
c A+ maturity = 22 ; A maturity = 2 3  (Higher number represents younger carcass) . 
d Cherry red = 4 ;  light cherry red = 5 .  
e Moderately firm • 5 ;  firm = 6 .  
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Table 2 .  Periodic Weight Gains of  S teers Fed Corn Silage Supplemented 
With Soybean Meal or Urea 
(April 8 to December 9 ,  1971 - 245 Days ) 
SBOM Urea 
No . of steers 60 60 
Initial wt . ,  lb . 640 639 
Weight gain per head 
1 to 29 days , lb . 46 50 
% of SBOM 109 
29 to 85 days , lb . 136 126 
% of SBOM to date 9 7  
85 to 113 days , lb . 58 54 
% of SBOM to date 96 
113 to 141 days , lb . 60 62 
% of SBOM to date 97 
141 to 183 days , lb . 103 108 
% of SBOM to date 99  
183 to 215  days , lb . 87 87 
% of SBOM to date 99 
215 to 245 days , lb . 14 15 
Total for 245 days , lb . 504 502 
% of SBOM to date 100 
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Table 3 .  Response by S teers to DES When Fed 
Corn S ilage Finishing Diets 
(April 9 to December 10 , 19 71 - 245 Days ) 
No . o f  steers 
Ini t .  wt • , lb • 
Final wt . , lb • 
Avg .  daily gain , lb . 
Avg . daily feed , lb . 
Corn silage 
Supplement 
Total 
Feed/100 lb . gain , lb . 
Corn s ilage 
Supplement 
Total 
Dressing % 
Conformationa 
Marblingb 
Carcass gradea 
MaturityC 
Colo rd 
Firmnesse 
% kidney fat 
L oin eye area , s q .  in . 
Fat dep th , in . 
Control 
30 
60 2  
1058 
1 . 86 
48 . 9  
3 . 0  
51 . 9  
262 8  
160 
2788 
60 . 2  
20 . 2  
5 . 00 
18 . 9  
2 3 . 0  
5 . 15 
5 . 25 
3 . 18 
11 . 69 
0 . 54 
10 mg . 
DES 
30 
603  
109 2  
1 . 99 
50 . 9  
3 . 0  
5 3 . 9  
2551 
149 
2700 
59 . 9  
20 . 2  
4 . 9 5  
18 . 6 
22 . 9  
4 . 80 
5 . 30 
3 . 00 
11 . 65 
0 . 52 
20 mg . 
DES 
30 
604 
1120 
2 . 10 
51 . 1  
3 . 0  
54 . 1  
2431 
142 
25 7 3  
60 . 3  
20 . 2  
4 . 6 5 
18 . 5  
22 . 9  
4 . 75 
5 . 20 
2 . 94 
12 . 01 
0 . 54 
a Average good = 17 ; Average choice = 20 . Graded to one-third grade . 
b S light = 4 ;  small = 5 .  
DES 
Implant 
30 
604 
1107 
2 . 05 
5 2 . 2  
3 . 0  
5 5 . 2  
2 544 
145 
2689 
61 . 0  
20 . 4  
4 . 10 
18 . 1  
22 . 8  
4 . 40 
5 . 45 
2 . 83 
12 . 30 
0 . 53 
c A+ maturity • 22 ; A maturity = 23  (Higher number represents younger carcass) . 
d Cherry red = 4 ;  light cherry red = 5 .  
e Moderately firm = 5 ;  f inn • 6 . 
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Table 4 .  Periodic Weight Gains of S teers Fed Corn S ilage 
Finishing Diets With Various DES Treatments 
(April 8 to December 9 ,  197 1  - 245 Days) 
10 mg . 20  mg . DES 
Control DES DES Implant 
Number of steers 30 30 30 30 
Initial wt . ,  lb . 638 640 640 640 
Weight gain per head 
1 to 29 days , lb . 50 41 50 52 
% of control 82 100 104 
29 to 85 days , lb . 114 138 137 134 
% of control to date 109 114 113 
85 to 113 days , lb . 52 54 58 59 
% of control to date 108 113 113 
113 to 141 days , lb . 61 65 58 60 
% of control to date 108 109 110 
141 to 183 days , lb . 96  105 110 110 
% of control to date 108 111 111 
183 to 215 days , lb . 81 89 88 91 
% of control to date 108 110 111 
215 to 245 days , lb . 3 7 34 12 
Total for 245 days , lb . 457 499 535 518 
% of control to date 109 117 113 
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Toxic ity S tudy Using P ine Sawdus t as a Roughafe Replacement 
in Gestating Beef Heifer Rations 
A .  L .  Slyter and L .  D .  Kams tra 
Introduction 
Sawdust , one of many cellulose-containing waste materials , presents a pol­
lution prob lem in disposal . High insolubility and lignification prevent rap id 
decomposition by natural proces ses . Lignin encrusting of the cellulose fibers 
inhib its digestion by ruminants . Other components may be toxic to the rumen 
microorganisms , the animal itself , inhib it conception or be detrimental to the 
fetus of an animal durin g gestation . Ingestion o f pine needles has been as sociated 
with embryonic abortion during periods of heavy snow cover . 
The purpose of this was to determine what dif ficulties might be encountered 
as a result of feeding raw pine sawdust to b eef heifers during the last trimester 
o f gestation . 
Materials and Methods 
Twelve Angus x Hereford cros sbred heifers previously diagnosed to be approxi­
mately 6 months pregnant were randomly allotted to two pens of s ix each . Experi­
mental rations cons is ted o f either 20 pounds per head daily of gras s-alfalfa loose 
hay or 20 pounds of a mixed ration cons isting of 25% ground corn , 25% sawdust and 
5 0 %  ground alfalfa hay starting December 24 , 1970 . These rat ions were calculated 
to be approximately equivalent in TDN and crude protein levels . Trace mineral 
s alt and dicalcium phosphate ( 50-50) were provided free choice . Animals were 
weighed monthly ; calves were weighed at b irth and calving difficulty was rated 
on the fo llowing scores : 1 ,  no dif ficulty ; 2 ,  slight ly difficult ; 3 ,  dif ficult , 
mechanical calf puller needed ; 4 ,  extremely dif ficult . Animals were taken of f  
t reatment a t  calving or :t-larch 16 , 19 71 , whichever occurred firs t .  
Results and Discuss ion 
No toxicity symptoms were observed during this trial . The first calf was 
b o rn February 18 and the last calf on June 8 .  Two-thirds of the heifers had 
calved by March 16 when the sawdust feed ing was terminated . The average calving 
date was March 23 and March 22 for the control and sawdust group s ;· respectively . 
One set of twins was born in the sawdust-fed group although not attributab le 
to sawdust feeding . Both rations supported adequate weight gains during the 
p eriod fed ( tab le 1 ) . 
1 s tudy conducted at U . S .  Irrigat i on and Dry Land Field S tation , Newell , South Dakota . 
P repared for the S ixteenth Annual Cattle Feeders Day , Newell , South Dakota . 
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No signif icant differences were noted in calving difficulty or calf b irth 
weights ( table 1) . 
Previous work at this station has shown no toxic ity or intake problems 
when feeding 25/� sawdust in silage or 20% sawdust in concentrate meal rations 
to feeder cattle ( Slyter and Kams tra , 197 la) . Five percent sawdus t in high 
concentrate cattle finishing rations had no detrimental effects on either feedlot 
performance or carcass es produced ( S lyter and Kamstra , 197lb ) . Kamst ra and 
Minyard ( 19 7 0 )  reported feeder cattle readily accepted pelleted rat ions containing 
5 to 10% pine sawdust .  Results of this study with pregnant animals are in agreement 
with those reported previously using f eeder or finishing cattle , indicating 
no toxicity or intake problems at the levels fed . Slyter (unpub lished data) 
enc ountered no adverse effects on c on ception of beef heifers as a result of 
p revious sawdust treatment . 
Su1!,llll�ry and Conclusion� 
Feeding a ration containing 25/� raw p ine sawdust to first calf beef heifers 
during the last trimester of  gestation resulted in no toxic ity or intake problems . 
No differences were noted in calf birth weights or calving difficulty in 
heif ers fed the control or sawdust rations . Based on these results , sawdust 
plus corn grain may provide an adequate substi tute for hay in winter b eef 
cattle rations . 
Table 1 .  Weight Changes and Calving Results 
Ration 
Number in lot 
Avg . wt . 12-24-7 0 
Avg . wt . 03-16-7la 
Avg . calving scoreb 
Avg . b irth wt . of calves 
C ontrol 
6 
878 . 3 
904 . 2  
1 .  7 
56 . 7  
2 5% S awdust 
6 
8 83 . 3  
9 25 . 8  
2 . 3  
59 , 4 c 
a 
Weights included four heifers post-c alving and two pre-calving in each lot . 
b S cored as follows : 1 = no difficul ty ; 2 = slightly difficult : 3 = diffi cul t , 
calf puller needed ; 4 = extremely difficult . 
c Includes one set of twins . 
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E f fi c ien cy of urea u t i l iz ation may be a f f e c t e d  by several f a c t ors . Among 
the s e  are level an d s o ur c e  of energy , level and source of p r o t e in and amount 
of ure a  in the t o t a l  d i e t  and in the sup p l ement . Other e s s en t i a l  nutrients 
in the diet should b e  prope rly h a lance d . Th e r e  has b een a tendency in r e c ent 
years to use hi;;her levels  of urea than wa s earlier r e c ommended . Und er som e  
c ond i t i ons , ure a  has b e en s a t i s fact ory as t h l?  only supplemental p r o te in t o  
d i e t s  f o r  cat t le . However , c ons iderat ion should be given t o  like ly p r ob lems 
of palatab i l i ty and po ten t i a l  toxic i ty as we l l  as to e f f iciency of ure a  
u t i l i za t i on .  
Research on f e e d ing ure a  has been extens ive an d var i e d . �fuch in terest 
has b een shown in amino a c i d  sup p l emen tat ion s in c e  pro t e in nee d e d  by anina l s  
i s  a need f o r  amino a c i d s . S ome expe r imen t s  have shm-m t h a t  t h e  sulfur- c ontaining 
amino a c i d s  are the f i r s t  l imi ting one s  when ruminan ts are fed d i e t s  wi th 
ur e a  furn i s h ing the maj o r  sour c e  of n i t ro gen . I t  has also b e en shown that 
rumen nicroorganisms are abl e  to syn th e s i z e  the sulfur-con t a in inG amin o  ac id s  
when ad equa t e  s u lfur i s  p r e s en t . Sul fur c on t en t  o f  f e e d s  app e a r s  t o  h e  c l o s ely 
related to the prote in c on t ent . Sub s t i t u t inc urea for pre fo rmed p r o te in 
lowe rs th e sul fur content of d i e t s  and a supplemental sour c e  r.iay become neces sary . 
Tl1e obj ec tives of this exper iment were to s tudy th e e f f e c ts of s u l f ur 
and 1:1e th ioni::i.e hydroxy analog add i t i ons to d i e t s  when ure a  was u s e d  as the 
supplenen t a l  p r o t e in . A d i e t  o f  p;round ear c orn was s e l e c t e d . The grain 
por tion furn ished a r e l a t ively h igh c on c entrate d i e t  and th e c ob p o r t ion furni she d 
a low p r o t e i n  roughage . :fo i t her are cons i d e r e d  o f  h i gh qua l i t y  p r o t e in as mea s ur e d  
i n  terr.is o f  amino a c i d  c on t ent in relation to req u i r enen t s  f o r  nonruminants . A 
l ow pr o t e in f e e ri  wa s d e s ired in order to use a sub s t an t ia l  quant i t y  o f  urea . 
P ro cedure s 
N ine ty- s ix Hereford s t e e r s  w�re used in the experiment . They received 
a f u l l  f e e d  of a l f a l fa-hromegras s haylage for abou t 3 weeks prior to s t a r t ing 
on the t r ia l . The c a t t l e  wer e  allotted into 1 2  pens of 8 each for 6 r ep li c ate d  
t reatmen ts a s  f o llows : 
1 .  S oybean meal control 
2 .  Urea 
3 .  Urea + sodinm s u l f a t e  
4 .  Urea + c a l c ium sul fate 
5 .  Urea + ncthionine hyd roxy analog 
6 .  Urea + sod ium s u l f a t e  + methionine hyd r oxy analog 
Prepared for the S ix t e enth Annual C a t t le F e e d e r s  Day , O c toher 2 7 , 19 7 2 .  
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D i e t s  c on s i s t ed o f  ground ear c orn and 2 lh . p e r  head d ai l y  of protein s up ­
p l emen t . The d i e t ary treatmen t s  were provided by the prot e in supp l ements . 
Urea supp lemen t s  were formulated u s ing c orn grain , feed r,ra de ure a  ( 45 %  N) , l ime­
s t one and d i c a l c ium phosphate to be approxima t e ly er1ual to the soyb ean meal 
supp lement in p r o t e in , calc ium and pho sphorus content s . Inorgan i c  su l fur , 
when in c luded in the ut"e a supp l emen t s , was added to provide 1 par t sulfur to 10 
parts nit rogen f r om ure a . Meth ionine hydroxy analog was included in the supp lel'lent s  
t o  provid e  3 grams per head d a i ly for thi s  treatmen t . Calc ium su l f a t e  and s od i um 
s u l f a t e  were the sources o f  sul fur . When calcium sul f a t e  was used , the cal ciun 
l eve l was adj u s t e d  t o  that o f  the o ther supp lemen t s  by n�duc ing the amount o f  
l imes t on e  added . Chemic a l  and ingre d i en t  compos i t ions o f  the supp lemen t s  are 
shown in tables 1 and 2 .  
Ground e ar c orn fed for the f i r s t  3 months of th e experiment wa s f i e ld 
harve s t e d  a t  approximately 30% mo i s tur e . I t  was ground with a hammer mi l l  
a n d  s t o re d  in a n  up ri ght con c r e t e  s t ave s i l o . T h e  s i l o  was re f i l led a f ter 
this t ime wit h  ear corn with wa ter ad d ed t o  give a final mo i s ture c ontent 
o f  ab out 2 0  percent . 
The cat t le were fed 5 lb . per head d a i ly o f  the ear corn at the b e � inning 
of the exper iment . Amount o f  ear corn . o f f ered was increased by 1 lb . per h e ad 
d a i ly unt i l  a full feed wa s reached . Ther e a f t er , it was fed in amoun t s  t o  b e  
nearly consumed by the next f e e d ing . Feed in� wa s once daily in ou t s ide , p ave d 
p ens wi thout acces s to shade or sh e l t e r . 
The experiment was termina ted a f t e r  2 2 4  days . The cat t le were not marketed 
unt i l  4 weeks later . Re sults are pres en t e d  on ly for we i rrh t  and feed data dur ing 
the 2 2 4-day experiment . 
Resu l t s  
Res u l t s  o f  t h e  f e e d l o t  p e r formanc e  a r e  shown i n  tab l e  3 .  P e r f ornance 
of the s t e e r s  fed a ground ear c orn diet was good for all treatmen t s  wi th an 
average d ai ly gain o f  2 . 7 2 p ound s . 
All supp lemen t s  were calculated t o  be ison i tr ogenou s , and anp r oxina t e lv 80% 
of the ni t ro gen wa s f urnished hy urea in the suppler1en t s  cont a i ning th is ingre d i ­
ent . Thi s amount o f  urea provided about 2 5 %  o f  t h e  t o t a l  die t ary n i t ro gen . 
I t  p r e sented no apparent palatab i l ity prob l ems , and we i ght ga in for the urea 
c on t r ci l  supp lement was about equal to that from soybean me<i l .  The sl i ght lv 
h i ghe r feed intake for s t eers fed the ur ea supp lemen t with ab o u t  th e sane rate 
o f  ga in a s  f or tho s e  f ed s oyb ean neal resu l t e d  in a s l i r� t  in crea s e  in feed 
r e q u i r emen ts whi ch was s t a t i s t i ca l ly s i gni f i c ant ( P < . 0 5 ) . This wou l d  ind icate 
tha t urea as the p r ir.:ary sup p l er.:en t a l  pro t e in to th e g r o u n d  e ar corn d i e t  
did n o t  a f f e c t  weight ga in b u t  th�t i t was u t i l ized s l i rh t ly les s ef f i c i cn t lv 
than soyb e an meal . 
H i r,he s t  rates o f  ga in were ob t a i ne d  when the urc ;1 -c 0n t ;i ininr, supp l emen ts 
·we re s upp lemented with calc ium sulfate or sod i um s u l f a t: I' . Th e d .i  f f e rences 
anoun t e d  t o  an average o f  onl y  abou t J�I, c omnarecl t o  t1 1 e  ur e a  con t ro l <:lnd were 
not s t a t i s t ica lly s i gn i f i c an t .  Res u l t s  on we i r, h t  ("a i n  we re e s s r>n t ia l l y  the 
s ar.1e for the two sulfur compound s . 
Feed int ake was s l i gh t ly louer when sul fur ua s adn e c1  to th e. ur!?.a s unpl ec:1en t .  
This lower feed in t ake wi t h  s l ightly h i zher rate o f  gajn r e s u l t e d  in l oH�r 
feed requirement s  for the sulfur-s upp l emented s t eers in conT' a ri s on t o  tl1 e 
ure a  control ( P < . 05 ) . 
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The calculated ratio of sulfur to nitrogen in the urea control diet was 
1 to 19 . 1 .  The sulfur additions reduced the ratio to about 1 to 15 . 7 .  While 
this resulted in a more favorable ratio of sulfur , the diets might still be  
considered borderline in sulfur in relation to  a ratio considered to  furnish 
adequate sulfur ( about 1 : 10 to 1 : 12 by some researchers ) . 
When methionine hydroxy analog was added to provide 3 grams per head daily 
with the urea supplement or with urea plus sodium sulfate , rate of gain was about 
the same as for steers f ed the urea control supplement . Feed consumpt ion was 
slightly lower than for the urea control and feed requirements were reduced 
slightly , being statistically signif icant (P< . 05) for the methionine plus sodium 
sulfate treatment . 
�}lllilary 
Urea-containing supplements with urea providing most of the supplemental 
protein and about 25% of the total dietary nitrogen to a ground ear corn diet 
for finishing steers resulted in about the same rate of gain as was obtained 
from soybean meal . Feed intake was slightly greater for the urea supplement 
resulting in slightly higher feed requirements . Results indicate that the urea 
had no effect on weight gain in comparison to soybean meal but that it was used 
less efficiently . 
Additions of sulfur as calcium sulfate or sodium sulfate to furnish 1 part 
sulfur to 10 parts of nitrogen from the urea resulted in slightly higher (not 
statistically significant) weight gains . The improvement amounted to only about 
3 percent . Feed intake was slightly lower when sulfur was added and there was 
an improvement in feed efficiency in comparison to the urea contro l .  The two 
sources of sulfur appeared to be  about equal . 
No improvement in rate of gain resulted from adding methionine hydroxy 
analog to the urea diets , either with or without added sulfur . There was a slight 
reduction in feed requirements in comparison to the urea control , being lower 
(F< . 05 )  for methionine plus sulfur . 
While effects of sulfur supplementation to the urea diet were quite  small 
in the experiment , the results were consistent . Diets apparently were not 
seriously deficient in sulfur before supplementation and large improvements probably 
should not b e  expected . Because of the apparent close relationship between sulfur 
and nitrogen contents of feeds and requirements of cattle , it would appear that 
sulfur supplementation is advisable when urea is substituted for preformed protein . 
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Table 1 .  Chemical Compos ition of Ear Corn and Protein 
Supplements (Moisture-Free Basis) 
Urea 
+ 
Urea Urea sodium 
Ground + + Urea sulfate 
ear Soybean Urea sodium calcium + + 
corn control control sulfate sulfate MH.Aa MHAa 
% % % % % % % 
Protein 9 . 25 40 . 84 42 . 96 40 . 19 43 . 21 43 . 19 42 . 44 
Calcium 0 . 012 4 . 79 4 . 00 3 .-24 4 . 68 3 . 78 3 . 46 
co Phosphorus 0 . 28 0 . 54 0 . 67 0 . 24 0 . 67 0 . 69 0 . 58 � + 
Sulfur 0 . 092 0 . 318 0 . 143 0 . 789 0 . 602 0 . 189 0 . 866 I 
Calculated 
nitrogen to 16 . 29 20 . 5 3 48 . 04 8 . 15 11 . 48 36 . 56 7 . 84 
sulfur ratio 
aMethionine hydroxy analog . 
co 
01 
Table 2 .  Ingredient Composition of Supplements for Experiment 
Soybean Urea 
Ingredient control control 
7. % 
Soybean meal 85 . 5 3 
Ground corn -- 72 . 93 
Urea ( 281%) -- 11 . 10 
Limestone 8 . 80 8 . 30 
Trace mineral salt 5 . 00 5 . 00 
Dicalcium phosphate 2 . 00 --
Antib iotic premixb 0 . 35 0 . 35 
Diethylstilbestrol premixc 0 . 25 0 . 25 
Vitamin A premixd 0 . 07 0 . 07 
Sodium sulfate -- --
Calcium sulfate -- --
Methionine hydroxy analog -- --
aMethionine hydroxy analog .  
bchlortetracycline at 35 mg . per pound of supplement .  
cDiethylstilbestrol at 5 mg . per pound of supplement . 
d10 , ooo I . U .  vitamin A per pound of supplement . 
T�pe of suE2lement 
Urea Urea 
+ + 
sodium calcium 
sulfate sulfate 
% % 
70 . 7 3 71 . 53 
11 . 10 11 . 10 
8 . 30 6 . 70 
5 . 00 5 . 00 
2 . 00 2 . 00 
0 . 35 0 . 35 
0 . 25 0 . 25 
0 . 07 0 . 07 
2 . 20 --
-- 3 . 00 
-- --
Urea 
+ 
sodium 
Urea sulfate 
+ + 
MHAa MHAa 
% % 
72 . 60 70 . 40 
11 . 10 11 . 10 
8 . 30 8 . 30 
5 . 00 5 . 00 1.11 
2 . 00 2 . 00 
0 . 35 0 . 35 
0 . 25 0 . 25 
0 . 07 0 . 07 
-- 2 . 20 
0 . 33 0 . 33 
00 
Ul 
Table 2 .  Ingredient Composition o f  Supplements for Experiment 
S oyb ean 
Ing_!'_edi._ent__ _ control 
S oybean meal 
Ground corn 
Urea ( 281%) 
Limestone 
Trace mineral salt 
Dicalc ium phosphate 
Ant ib iotic premixb 
Diethylst ilbes trol premixc 
Vitamin A premixd 
S odium sulfate 
Calcium sulfate 
Methionine hydroxy analog 
% 
85 . 5 3 
8 . 80 
5 . 00 
0 . 35 
0 . 25 
0 . 0 7  
Urea 
control 
% 
72 . 93 
11 . 10 
8 . 30 
5 . 00 
2 . 00 
0 . 35 
0 . 25 
0 . 07 
aMethionine hydroxy analog . 
bchlor tetracycl ine at 35 mg . per pound of supp lement . 
cn iethylstilbestro l  at 5 mg . per pound of supplement . 
d10 , ooo r . u .  vitamin A per pound of supp lemen t . 
Type of supplement 
Urea Urea 
+ + 
sod ium calcium 
sulfate sulfate 
% % 
-
- -
70 . 7 3 71 . 53 
11 . 10 11 . 10 
8 . 30 6 . 70 
5 . 00 5 . 00 
2 . 00 2 . 00 
0 . 35 0 . 35 
0 . 25 0 . 25 
0 . 07 0 . 07 
2 . 20 
3 . 00 
Urea 
+ 
MHAa 
% 
--
72 . 60 
11 . 10 
8 . 30 
5 . 00 
2 . 00 
0 . 35 
0 . 25 
0 . 0 7  
0 . 3 3 
Urea 
+ 
sodium 
sulfate 
+ 
MHAa 
% 
70 . 40 
11 . 10 
8 . 30 
5 . 00 
2 . 00 
0 . 35 
0 . 25 
0 . 07 
2 . 20 
0 . 33 
ll1 
co 
(J"l 
Table 3 .  Sulfur and Methionine Supplementation With Urea for Feedlot Cat tle 
(February 17 to September 29 , 19 71 - 224 Days) 
Ty�e of su22lement 
Urea Urea 
+ + Urea 
Soybean Urea sodium calcium + 
Item control control sulfate sulfate MHAa 
Number of steers 16 15 15 16 16 
Initial shrunk wt . ,  lb . 484 486 480 490 487 
Final shrunk wt . , lb . 1092 1091 1099 1112 1089 
Avg . daily gain , lb . 2 .  71  2 . 70 2 . 76 2 . 78 2 . 69 
Avg . daily feed , lb . 
Ground ear corn 20 . 7  21 . 4  20 . 7 20 . 6  20 . 7  
Protein supplement 2 . 0  2 . 0  2 . 0  2 . 0  2 . 0  
Total 22 . 7  23 . 4  221)7 22 . 6  22 . 7  Feed per 100 lb . gain , lb . 335b 865 823 s14c 844 
aMethionine hydroxy analog . 
bSignificantly different (P< . 05 )  from urea control . cSignificantly different (P< . 01 )  from urea control . 
Urea 
+ 
sodium 
sulfate 
+ 
MHAa 
16 
484 
1084 
2 . 68 
20 . 3  
2 . 0  °' 
22f, 3 834 
S outh Dakota State University 
Brookings , South Dakota 
Department of Animal S cience 
Agricultural Experiment S tation 
A . S .  Series 7 2-26 
Choos ing Breeds and Crossbreeding Systems by Computer 
Progress Report No . 2 
C .  A.  Dinkel and D .  D .  Dearborn 
The f irst report dealing with this proj ec t  appeared in the Cow-Calf Field 
Day bulletin , August ,  19 7 2 . That report presented an example to  demonstrate 
the utility of  the program for the cow-calf man . The example was based on estimates 
of performance traits for specific breeds under a particular environment and 
management situation and on market conditions existing at that time . The management 
syst em basic t o  the program took the weaning calf to 700 pounds in a backgrounding 
phas e and then through a 140-day feedlot phase which was split int o  a 5 0-day 
growing p eriod and a 90-day f inishing period . The purpose of this report is 
to  investigate varying certain of the marketing conditions , spe c1fically s elling 
on a retail cut basis rather than a carcas s weight basis , and , s econdly , eliminating 
the carcass quality grade as a basis for pricing the carcas s .  The results should 
assist the producer in evaluating breeds and crossbreeding syst ems for the marketing 
system he thinks will be most c ommonly used in the future . 
Procedure 
All inputs into the program remain the same for this study as they were 
for the first study except that where carcasses were not graded the grade spread 
was entered as zero rather than the 4 cents per pound spread between average 
choice and average good used in the first study . 
Four systems were compared . The f irst system was that of sel ling on a carcas s 
weight and grade basis . This was the basis for the first report .  The s econd 
system calculated the retail cuts for each breed and crossbred and these were 
sold on a carcass grade bas is . Selling price per pound of retail cuts was increased 
60% as c ompared to carcass beef price in order to reflect the increased value . 
This was standard for all breeds and all crossbreds . Total retail cuts were 
used in the program . 
The price spread between average choice and average good was set at zero 
and the sale based on carcass weight in system 3 .  System 4 was based on retail 
cuts for sale weight and zero price spread relative to carcass quality grade . 
Some j ustification for choos ing these four systems may b e  in order . First , 
it has been apparent for some time that all carcasses of equal weight are not 
of  e qual value in terms of the edible product they yield . Indeed , the change 
that the beef industry has been going through in recent years was primarily gener­
ated by the large amount of waste fat that had to be trimmed from many of the 
carcasses marketed . This , of course , led to the yield grades which estimate 
the yield of retail cuts from the four primal cuts ( cutab ility) . It is generally 
accepted that a measure of retail cuts is a better measure of the salab le Meat 
Prepared for the Sixteenth Annual Cattle Feeders Day , Octob er 2 7 ,  1 9 7 2 . 
87 
- 2 -
in a carcass than is the carcass weight itself  and some packers have recently 
peen paying a premium for carcasses yielding a higher proportion of retail cuts . 
The grading system seems to b e  perpetually under at tack by some segment of the 
industry. At the present time there are rumblings within the industry to change 
the standards again . Because of this and because pas t research on carcass 
grading may not be well known to the average producer , some discussion of the 
grading system may be in order . 
The carcass quality grade is primarily dependent upon three factors , marb ling , 
maturity and conformation . Although it is generally agreed that conformation 
is a measure of quantity rather than quality , the carcas s quality grade standards 
s t ill include conformation as part of the grade . Within a maturity group , 
marb ling i s  the most important factor in determining carcass grade . Many of 
the arguments about what is  most important in determining carcass grade revolve 
around the range in age of the carcasses studied . If the carcasses come from 
animals ranging in age from 18 months to 5 years , the maturity factor will 
l ikely be mos t  important , while , if the carcasses come from animals aged 18 to 24 
months , marb ling level will probably be the most important in determining carcas s 
grade . 
The critical is sue is referred to · above , that of meat quality versus carcass 
grade . This question has received a great deal of research attention in the 
pas t . A review of the literature which includes mo st but no t all references 
starts with a study by Hostetler in 19 36 whi ch concluded that marb ling was 
not an important factor in determining tenderness .  In 19 45 Ramsbot tom and co­
workers studying tenderness of beef concluded that there was no relationship 
between tenderness and the fat within a muscle (marbling) . Cover et al . (19 56 )  
in Texas studied both j uiciness and tenderness in their relationship to marbling 
and found that marbling was indicative of only 10 to 25% of the differences in 
bo th tendernes s and j uiciness and the remaining 75/� of the differences were 
due to undetermined factors . In 195 9  Palmer and co-workers concluded that 
a low relationship exis ted between marbling and tenderness as did Welling ton 
and S touffer in 19 59 . In addition , they found a low relationship to j uiciness . 
During the 19 60 ' s  there were a number of studies dealing with this general area 
of the relationship of marbling and maturity to palatability factors and overall 
accep tance . These references are provided in the bib liography for thos e  who wish 
to read further on the sub j ect . Summarizing these , there seems to be general 
agreement that carcas s grade and /or marb ling has a very low relationship to 
tenderness , whether measured by shear or by tas te panel . Some 12 s tudies support 
this conclusion . There were seven reports indicating a low relationship to j uiciness ,  
f ive reports of a low relationship to flavor and six reports of a low relationship 
to overall acceptance . 
Costello and Shafer working here at South Dakota S tate reported results 
at the 196 8  beef cattle field day which gave an indication of the relationship of 
marb ling and maturity in detennining the actual quality fac tors of the meat . 
They studied the carcasses of 12 3 female bovine anima ls ranging in est imated 
live age from the first group of 10 to 18 months to aged cows b eyond 5 years 
of age .  Haturity groups A ,  B ,  C ,  D and E were represented and carcass grades 
choice through cutter were represented . When all females were studied together , 
carcass grade accounted for one-third to one-half of the differences in tenderness 
as measured by the shear or taste panel , respectively . When the youthful group , 
maturity s cores A and B ,  were studied alone , this relationship dropped with only 
7 to 30% of the differences in tenderness accounted for by carcass grade . In 
the older group , maturity scores C ,  D and E ,  carcass grade accounted for 4 to 
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19% of the differences in tenderness . In the overall study with all carcasses 
included , carcass grade accounted for approximately 50% of the differences in 
taste panel flavor . Comparable figures in the young and old groups were 25% 
and 20% , respectively . 
Busch studied data collected from 289 Hereford steers produced on a number 
of South Dakota ranches and fed at SQuth Dakota S tate University . These steers 
were slaughtered at 15 to 1 8  months of age . Differences in carcass grade accounted 
for . 1% of the differences in tenderness . 
These results are in agreement with results from other institutions which 
indicate that , within age group s ,  differences in carcass grade are not very meaningful 
in predicting actual meat quality . Z iegler et al . ( 1 9 7 1) studied dat a  from 402 
carcasses and found that carcass grade accounte�for . 04%  of the difference in 
tenderness measured by taste pane l , . 7% of the difference in flavor , 2 . 5% of 
the difference in juiciness and 1 . 2% of  the difference in total acceptance . This 
means that 98% or more of the variability in quality factors was not predictable 
from carcass grade . 
Some of the reasons for the low correlation between carcass grade and actual 
meat quality may be variation within an animal , environmental factors at the 
plant during the kill and chill periods and how the carcass is ribbed . For example , 
Blumer and co-workers in 1962  found a great deal of variation in marbling within 
an animal and even within a muscle . This ranged up to 2 2/3 marbling grades 
in one rib cut . They also found variation from one side to the other of the 
same carcass . The length of time the carcass is chilled is another important 
factor in determining the grade . Producers marketing on a grade and yield basis 
with less than a 24-hour chill may find carcasses grading low as compared to 
what they might have graded with a longer chill .  
Since a large proportion of our slaughter beef is in the young maturity groups 
( all of it is in the program discussed here) and since future changes in the 
grading system c annot be forecast , the price differential between grades was 
omitted in systems 3 and 4 rather than to guess at some nonexis tent change that 
might be made in the system .  For these reasons the four systems indicated were 
utilized . 
Results and Conclusions 
The packer and industry returns for each of the four systems for the s traight­
bred and three different crossbred groups are presented in table 1 .  System 1 was used 
to order these groups on industry return since it was the data reported in the 
first progress report and is thought to be reasonably typical of present industry 
marketing practice . S ince there are a possible 28 two breed rotation crosses , 
5 6  three breed rotation crosses and 1 6 8  specialized crosses , only the top t en 
breeding groups are reported for each of the crossbred systems . In the case  of 
ties , more than ten are reported to include all that are equal in industry return . 
In each case , though , they are ranked on industry return of system 1 .  
I t  i s  apparent immediately that selling on a retail cut basis versus a carcass 
weight basis influences packer return and influences industry return . Not all 
breeds or crosses respond the same with higher yielding breeding groups such 
as Limousin and Charolais increasing and lowering yielding groups such as Jersey 
and Jersey crosses decreasing . In some cases , crosses in the top ten on system l 
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in the top ten in system 2 where 
Generally over all group s ,  there 
in a general overall increase in 
this . 
the only difference is yield of 
is an increas e in packer re turn 
industry return . There are few 
Cons idering graded versus nongraded , again there is a general increase in 
p acker return and a resulting increase in indus try return brought about by the 
fact that carcas ses grading good now sell for the same price as choice in thi s  
s ystem. The response from the dif ferent breeding groups i s  variab le and dependent 
upon the percentage expected to grade choice which is part of the input to the 
p rogram. The additional cost for the U . S . D . A .  quality grading service was not 
included .  Including this cost would further favor systems 3 and 4 .  
At this p oint , it is important to understand that the returns for sys tems 
2 ,  3 and 4 probab ly do not have the distribution to the producing segments that 
they would have if carcasses were actually marketed under those condit ions . 
The manner in which marketing has been handled in the computer provides the packing 
phase with all of the increased return from systems 2 ,  3 and 4 .  In actual practice , 
th is would likely be distributed back to the other three phases . S ince there 
appeared to be little bas is for predicting this distribution , it was lef t entirely 
in the packer phas e .  Tab les 2 and 5 present the return t o  labor for the four 
phases and the total for industry for each of the four systems used in this study . 
These tables allow an evaluation o f  the st raightbreds and the top ten o f  the 
cros ses for each of the systems subj ect to the conditions of the breed est imates ,  
costs and marketing condit ions specified in the computer input ( see Report No . 1) . 
It seems apparent that in the distribution of the increas ed return the 
cow-calf phase of the indus try will have to receive maj or cons ideration , s ince 
it appears that this segment would be the least well paid in relation to system 1 
or the present marketing system. This could be said in ano ther way . That is , 
i f  retail cuts and /or the ungraded basis become an important part of our marketing 
system, then the breeds and crosses that rate high in yield of retail cuts , irre­
s pective of their grading ab ility under the present system ,  should command a higher 
price per pound at weaning to repay the producer for his costs in producing these 
cattle . Some breeds that exhibit a high yield of edible produc t have a higher 
cow maintenance requirement due to either large s ize or higher milk produc tion 
levels . 
Because of the variab ility of the various breeds in yield of retail cuts 
and in percent choice , it is diff icult to draw a general conclusion relative 
to the two main factors s tudied . There can be little ques tion that marketing 
on the basis of retail cuts free of the waste trim is a more desirable procedure . 
This is reflected in the computer estimates presented in tab les 3 and 5 when they 
are compared to tables 2 and 4 .  
The ungraded carcass bas i s  in system 3 obviously helps those breeds that 
were estimated to have a low percent cho ice but a high dressing percent . The 
ungraded system in comb ination with retail cuts , system 4 ,  naturally help s those 
b reeds mos t  that were low in percent cho ice and high in yield of retail cuts . 
There appears to be an increase perhaps of the order of $ 10 to $15 in indus try 
return associated with retail cut sales and a like amount with the ungraded syster.i.  
Because of the large number of crosses in tables 3,  4 and 5 ,  no attemp t 
will be made to evaluate all o f  them . Instead , cons ideration of each crossbreeding 
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system in table 5 will be used to demonstrate how evaluation of crosses under 
this market ing system can be c ompared to the results of the first report ( table 2) . 
The producer can then apply this method to his choice of marketing system.  
For the two breed rotation in  the first report , the Angus-Hereford cross 
was highest in industry return and also in weaning return . In table 5 the Charolais­
Limousin cross is highest in industry return and exceeds the Angus-Hereford cross 
by $ 20 . If all of the $20 increase is passed back to the cow-calf producer , 
this would give a weaning comparison of $33 versus $43 for the Angus-Hereford . 
If this is done , then the packer return must be reduced by $20 . I t  appears that 
the packer return could b e  reduced still another $ 10 to $ 30 , bringing the Charolais­
Limousin equal to the Angus-Hereford in weaning return and still returning the 
packer $ 16 more than the Angus-Hereford cross . In addition , the feeder would 
enj oy a $ 6  advantage . The second two breed rotation , the Hereford-Limousin , has 
a $ 14 advantage which if applied to the cow-calf phase would result in equal 
return at weaning , a $ 3  advantage to the Hereford-Limousin in the backgrounding , 
a $ 1  advantage in the feedlot for the Angus-Hereford and a $ 13 advantage at the 
packer phase for the Hereford-Limousin . 
Applying the same technique to the three breed rotation , we see that the 
Charolais-Simmental-Limousin cross has a $24 advantage over the Angus-Hereford­
Red Poll which when applied to the weaning phase brings that return to $40 as 
compared to $46  for the Angus-Hereford-Red Pol l .  There i s  a $ 3  advantage to 
the Charolais-Simmental-Limousin at backgrounding ,  a $7 advantage in the feedlot 
and a $19 advantage to the packer . The Hereford-Charolais-Limousin cross is 
equal in industry return to the Charolais-Simmental-Limousin in table 5 and , if the 
$24  advantage over the Angus-Hereford-Red Poll in industry return is applied 
to the weaning phase ,  the return at weaning is $50 or a $4 advantage for the 
Hereford-Charolais-Limousin , a $3 disadvantage at backgrounding , a $2 advantage 
in the feedlot and a $6 advantage in the packing phase . S everal of the remaining 
three breed rotation crosses compare favorably , also . 
The Limousin by Angus-Hereford specialized cross was tied with the Red Poll 
by Angus-Hereford cross in the first report . In order to simplify the discussion , 
comp arison will be made only to the Limousin by Angus-Hereford cross . In both 
systems , there is little variation among the top eleven or twelve specialized 
crosses . Where ties occur , they are listed in alphabet ical order . The Charolais 
by Hereford-Limousin specialized cross in table 5 has a $ 26 advantage in industry 
return . App lying this to the weaning phase results in a $55 return at weaning 
which is $16 greater than the Limousin by Angus-Hereford in table 2 .  The Charolais 
by Hereford-Limousin has a $1 disadvantage in the background but a $ 1  advantage 
in the feedlot . In addition , it has a $9 advantage in the packer phas e .  All 
of the top twelve specialized crosses in table 5 would compare favorably with 
the top two specialized crosses in table 2 .  
Another way o f  looking a t  the differences between the market ing systems 
for the producing phase of the industry is presented in table 6 .  This table 
assumes that the packer can a fford to just break even on the carcass sale and 
contains then the price per hundredweight and the price per head that he can 
p ay the feeder for each of the straightbreds and for the first listed crossbreds 
under marketing systems 1 and 4 .  This table emphasizes the differences in marketing 
on a retail cut and ungraded basis and , in addition , emphas izes the importance 
of the weight of product sold as well  as the price per hundredweight . For example , 
the price per hundredweight under system 3 for the straightbred Limousin and 
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the straightbred Charolais is $34 . 10 .  The difference in weight o f  product is enough 
t o  give the Charolais a $ 19 advantage in return per head . Under system 4 the 
Charolais sells for a lower price per hundredweight but actually returns $14 
more per head . With regard to the crosses listed , it should be emphasized that 
there are several crosses in nearly every case that are essentially equal to 
those listed ( see tables 2 and 5) . 
To further demonst rate the effect of returning the bulk of the increased 
return to the cow-calf man , table 7 presents the net return per head at weaning 
for the straightbreds and for the top listed crosses in systems 1 and 5 ,  assuming 
again that the packer just breaks even on the carcasses and makes his profit 
f rom the offal sales . This table emphasizes the cost to the cow-calf man for 
maintaining larger cows or cows with higher milk production . It does indicate , 
h owever , that these cattle can be competitive if carcasses are marketed on either 
a retail cut basis , an ungraded basis or on a system including both . In fact , 
they wou ld b e  the breeds of choice under the latter s ituation and especially 
s o  when the remaining phases of the industry are concerned . 
It should be emphas ized that how the increased return to industry would 
b e  partitioned to the two phases if marketing practices were changed cannot be 
determined . Applying a large proportion to the weaning phase appears necessary 
and reasonable since the crosses that return the highest industry return are 
those that have higher production costs at weaning . 
Summary 
The purpose of progress report no . 2 was to investigate variations in marketing 
p rocedures and how these affect choice of breed s  and crossbreeding systems . 
The variations considered were sales of carcasses based on yield of retail cuts 
rather than sales on carcass weight and consideration of grading versus ungraded 
carcasses . 
In choosing crossbreeding programs , specific crosses rather than generalizations 
about breeds or crossbreeding systems are most important . In the case of this report , 
producers should evaluate the market conditions under which their cattle might 
be sold and evaluate each specific system in terms of its expectation and his 
own management and environmental situation . Forms for accomplishing this were 
provided along with report no . 1 .  
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Table 1 .  Return to Labor for Packer and Industry for Each o f  the Four Systems 
Syst em 1 Sys t em 2 System 3 System 4 
Carcass Retail cuts Carcass Retail cuts 
graded graded no t graded not graded 
Packer Industry Packer Industry Packer Industry Packer Industry 
S traightbred 
Angus -17 80 -20 77 -15 82 -18 7 9 
Hereford -17 80 -14 83 -10 87 - 7 90 
Limousin -18 61 14 93 1 80 35 114 
Charolais -16 56 11 84 1 74 30 103 
Red Poll 0 56 14 69 11 66 25 80 
S immental -11 45 10 6 7  6 63 29 85 
Holstein 3 32 23 52 17 46 38 6 7  
Jersey 5 23 3 2 1  19 37 16 34 
ToE Ten Two Breed Rotation 
(0 Ang-Her -1 7 9 2  -1 7 9 2  -13 9 7 -13 97 \0 (.Jl 
Ang-Lim -18 81 - 3 9 6  - 7 9 2  8 108 
Ang-Pol - 9 8 1  - 3 8 7  - 2 88 4 94 a 
Her-Lim -18 79 0 9 7 - 5 9 3  14 111 
Her-Pol - 8 79 0 88 1 88 10 9 7 
Ang-Cha -1 7  7 8  - 5 90 - 7 8 8  5 100 
Her-Cha -17 76 - 2 9 1  - 5 88 11 104 
Lim-Pol - 9 6 9  14 9 2  6 8 4  3 0  108 
Her-Jer - 6 6 5  - 6 65 a 5 7 6a 5 7 6a 
Ang-Jer - 6 63 - 9 60a 3 7 2a 0 6 9a 
Table 1 Continued 
System 1 System 2 System 3 System 4 
Carcass Retail cuts Carcass Retail cuts 
graded graded not graded not graded 
Packer Industry Packer Indust!-'_y __ _  Packer Indust_ry _ Pa�l�e�_ Ind1Js try 
To2 Ten Three Breed Rotation 
Ang-Her-Pol -11 89 - 7 94 - 5 95 0 10oa 
Ang-Her-Lim -18 88 - 7 99 - 8 98 3 109 
Ang-Her-Cha -17 84 - 8 93  - 8 9 3  1 103a 
Ang-Lim-Pol -12 81 3 9 6  - 1 9 2  14 107 
Her-Lim-Pol -12 80 5 96  1 9 2  1 8  109 
Ang-Her-Sim -15 79 - 8 a7a - 6 88 1 9 6a 
Ang-Cha-Lim -18 77 1 96  - 4 91 15 110 
Ang-Cha-Pol -11 77 2 9o a - 1 87 12 1018 
\!) Ang-Her-Jer -10 7 6  -10 75a - 1 84 8 - 2 a3a ...... 
Ol Her-Cha-Lim -18 76 4 9 7  - 3 91 19 113 0 
ToE Eleven SEecialized Crosses 
Lim x Ang-Her -19 87 - 9 9 7  -10 96  0 106 a 
Pol x Ang-Her -12 87 - 7 9 2a - 5 94 - 1 9 88 
Her x Ang-Lim -19 85 - 8 9 6  - 9 95 2 106 a 
Ang x Her-Lim -17 84 - 5 9 6  - 6 94 6 106 a 
Ang x Her-Pol -11 84 - 5 89 8 - 4 91 2 9 6 8 
Ang x Her-Cha -15 83 - 5 9 3a - 5 93 5 103 8 
Cha x Ang-Her -21 83 -13 92 8 -12 9 2  -4 100 8 
Her x Ang-Pol -13 83 - 8 88 a - 7 90 8 -2 95 a 
Hol x Ang-Her -15 83 - 8 9o a - 7 91 -1 97 a 
Jer x Ang-Her - 6 83 - 7 a2 a 2 91 1 9o a 
S im x Ang-Her -19 83 -13 39 a -11 91 -4 98 a 
a 
Not in top ten for this system . 
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Table 2 .  Return to Labor for Each Breeding Group Per Unit at Each 
Phase and Total for Industry for System 1 .  (Carcass - Graded) 
Breed Weaning Background Feedlot Packer Industry 
Angus 
Hereford 
Limousin 
Charolais 
Red Poll 
S immental 
Holstein 
Jersey 
Ang-Her 
Ang-Lim 
Ang-Pol 
Her-Lim 
Her-Pol 
Ang-Cha 
Her-Cha 
Lim-Pol 
Her-Jer 
Ang-Jer 
Ang-Her-Pol 
Ang-Her-Lim 
Ang-Iler-Cha 
Ang-Lim-Pol 
Her-Lim-Pol 
Ang-Her-Sim 
Ang-Cha-Lim 
Ang-Cha-Pol 
Ang-Her-Jer 
Her-Cha-Lim 
Lim x Ang-Her 
Pol x Ang-Her 
Her x Ang-Lim 
Ang x Her-Lim 
Ang x Her-Pol 
Ang x Her-Cha 
Cha x Ang-Her 
Her x Ang-Pol 
Hol x Ang-Her 
Jer x Ang-Her 
S im x Ang-Her 
24 
30 
4 
- 1 
19 
- 2 
- 8 
- 5 
.s.traightbred 
10 
14 
16 
5 
-10 
2 
-20 
-17 
6 2  
54 
59 
68 
47 
56 
57  
40 
Jop Ten Two Breed Rotation 
43 7 
2 8  8 
38 - 5 
29 10 
40 - 4 
24 3 
2 6  3 
25 - 2 
29 - 5 
24 - 6 
Top Ten Three Breed 
4 6  - 2 
38 7 
34 2 
35 1 
36 0 
33 1 
2 5  4 
31 5 
35 2 
26 4 
60 
63  
56 
59 
52 
68 
64 
54 
46  
51 
Rotation 
5 7  
6 1  
65 
58  
56 
61 
66 
62 
53 
63  
Top Eleven Spe cialize� Crosses 
39 
40 
39  
29 
39 
27  
39  
4 7  
4 1  
30 
40 
7 
1 
5 
10 
- 1 
5 
3 
- 6 
- 2 
3 
3 
9 7  
6 0  
58 
61 
62 
57  
66  
62 
56 
59 
56 
59 
-17 
-17 
-18 
-16 
0 
-11 
3 
5 
-1 7 
-18 
- 9 
-1 8 
- 8 
-17 
-17 
- 9 
- 6 
- 6 
-11 
-18 
-17 
-12 
-12 
-15 
-18 
-11 
-10 
-18 
-19 
-12 
-19 
-1 7 
-11 
-15 
-21 
-13 
-15 
- 6 
-19 
80  
80  
61  
56 
56 
45 
32 
23 
9 2  
8 1  
81 
79 
79  
78 
76 
6 9  
65 
63  
89  
88  
84 
81 
80 
79 
77 
77 
76  
76  
87  
87  
85 
84 
84 
83 
83 
83 
83 
83 
83 
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Table 3 .  Return to Labor for Each Breeding Group Per Unit at Each Phase and 
Total for Industry for System 2 (Retail Cuts - Graded) 
Breed Weaning Background Feedlot Packer Industry 
S traightbred 
Limousin 4 16 59 14 9 3  
Charolais - 1 5 68 11 84 
Hereford 30 14 54 -14 83 
Angus 24 10 62 -20 77 
Red Poll 19 -10 47 14 69 
S immental - 2 2 56 10 67 
Holstein - 8 -20 57 23 52 
Jersey - 5 -17 40 3 21 
Top Ten Two B reed Rotation 
Cha-Lim 13 6 66 13 9 7  
Her-Lim 29 10 59 0 9 7  
Ang-Lim 28 8 63 - 3 96 
Ang-Her 4 3  7 60 -17 92 
L im-Pol 25 - 2 54 14 9 2  
Her-Cha 26 3 64 - 2 91 
Ang-Cha 24 3 68 - 5 9 0  
Her-Pol 40 - 4 52 0 88 
Ang-Pol 38 - 5 56 - 3 87 
S im-Lim 11 4 60 12 87 
ToE Ten Three Breed Rotation 
Ang-Her-Lim 38 7 6 1 - 7 99 
Her-Cha-Lim 26 4 63 4 9 7  
Ang-Cha-Lim 25 4 66 1 9 6 
Ang-Lim-Pol 35 - 1 58 3 9 6 
Her-Lim-Pol 36 - 0 56 5 9 6 
Ang-Her-Pol 46 - 2 57  - 7 9 4  
Cha-Lim-Pol 23 - 3 60 13 94 
Ang-Her-Cha 34 2 65 - 8 9 3  
Cha-Sim-Lim 16 1 64 12 9 3  
Her-Cha-Po l  32 - 4 59 4 91 
TOE Twelve SEecialized Crosses 
Cha x Her-Lim 29 6 61 0 9 7  
Lim x Ang-Her 39 7 60 - 9 9 7  
Ang x Her-Lim 29 10 62 - 5 96 
Her x Ang-Lim 39  5 61 - 8 96 
Ang x Cha-Lim 15 6 68 5 9 5  
Her x Cha-Lim 22 3 64 5 9 5  
Lim x Her-Cha 23  5 64 4 9 5  
S im x Her-Lim 30 6 58  0 9 5  
Cha x Ang-Lim 29 4 64 - 3 94 
Lim x Ang-Cha 25 3 66 1 gt� 
Pol x Ang-Lim 30 2 59 2 94 
Pol x Her-Lim 28 4 57  6 94 
9 8  
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Table 4 .  Return to Labor for Each Breeding Group Per Unit 
at Each Phase and Total for Industry for System 3 
( Carcass - Not Graded) 
Breed Weaning Background Feedlot Packer Industry 
Straishtbred 
Hereford 30 14 54 -10 87 
Angus 24 10 62 -15 82 
Limousin 4 16  5 9  1 80 
Charolais - 1 5 68 1 74 
Red Poll 19 -10 47 11 66 
S immental - 2 2 56 6 63 
Holstein - 8 -20 57 17 46 
Jersey - 5 -17 40 19 37 
ToE Eleven Two Breed Rotation 
Ang-Her 43 7 60 -13 9 7  
Her-Lim 29 10 59 - 5 93 
Ang-Lim 28 8 63 - 7 9 2  
Ang-Cha 24 3 6 8  - 7 88 
Ang-Pol 38 - 5 56 - 2 88 
Her-Cha 26 3 64 - 5 88 
Her-Pol 40 - 4 52 1 88 
Cha-Lim 13 6 66 1 85 
Lim-Pol 25 - 2 54 6 84 
Ang-S im 22 1 62 - 5 81 
Her-Sim 24 2 58 - 2 81  
ToE Ten Three Breed Rotation 
Ang-Her-Lim 38 7 61 - 8 98 
Ang-Her-Pol 4 6  - 2 57 - 5 95 
Ang-Her-Cha 34 2 65  - 8 93  
Ang-Lim-Pol 35 - 1 58 - 1 9 2  
Her-Lim-Pol 36 - 0 56  1 9 2  
Ang-Cha-Lim 25 4 6 6  - 4 91 
Her-Cha-Lim 26 4 63 - 3 9 1  
Ang-Her-Sim 33 1 61  - 6 88 
Ang-Cha-Pol 31 - 5 62 - 1 87 
Her-Cha-Pol 32 - 4 59 1 87 
TOE Eleven SEecialized Crosses 
Lim x Ang-Her 39 7 60 -10 96  
Her x Ang-Lim 39 5 61  - 9 95 
Ang x Her-Lim 29 10 62 - 6 94 
Pol x Ang-Her 40 1 58 - 5 94 
Ang x Her-Cha 27 5 6 6  - 5 9 3  
Cha x Ang-Her 39 3 62  -12 9 2  
Ang x Her-Pol 39 - 1 57 - 4 9 1  
Cha x Her-Lim 29 6 61  - 6 91 
Hol x Ang-Her 41 - 2 59 7 91 
Jer x Ang-Her 30 3 56 2 91 
Sim x Ang-Her 40 3 59 -11 91 
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Tab le 5 .  
Breed 
Limousin 
Charolais 
Hereford 
S immental 
Red Poll 
Angus 
Hols tein 
Jersey 
Cha-Lim 
Her-Lim 
Ang-Lim 
L im-Po l  
S im-Lim 
Her-Cha 
Cha-Pol 
Cha-Sim 
Ang-Cha 
Ang-Her 
Her-Po l  
Hol-Lim 
Cha-Sim-Lim 
Her-Cha-Lim 
Cha-Lim-Pol 
Ang-Cha-Lim 
Ang-Her-Lim 
Her-Lim-Po l  
Ang-Lim-Pol 
Cha-Hol-Lim 
Her-S im-Lim 
Ang-Sim-Lim 
S im-Lim-Pol 
Cha x Her-Lim 
S im x Cha-Lim 
Her x Cha-Lim 
Lim x Her-Cha 
Pol x Cha-Lim 
Hal x Cha-Lim 
S im x Her-Lim 
Ang x Cha-Lira 
Lim x Cha-Sim 
Cha x S im-Lim 
Lim x Ang-Cha 
Lim x Cha-Pol 
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Return to Labor for Each Breeding Group Per Unit at 
Each Phase and Total for Industry for Sys tem 4 
(Retail Cuts - Not Graded) 
Weaning Background Feedlot Packer 
S traigh tbred 
4 
- 1 
30 
- 2 
19 
24 
- 8 
- 5 
Top Twelve 
1 3  
29 
28 
25 
1 1  
2 6  
2 1  
8 
24 
43 
40 
7 
Top Eleven 
. 16 
26  
2 3  
2 5  
3 8  
3 6  
3 5  
1 3  
2 4  
2 3  
2 1  
ToE Twelve 
2 9  
1 6  
2 2  
2 3  
14 
15 
30  
15  
10  
13  
25 
2 2  
1 6  59  
5 6 8  
1 4  5 4  
2 56 
-10 4 7  
10 62  
-20 57 
-17 40 
Two Breed Rotation 
6 6 6  
10 59 
8 6 3  
- 2 54 
4 60 
3 6 4  
- 7 59  
- 2 65  
3 6 8  
7 60 
- 4 5 2  
- 7 6 0  
Three Breed Rotation 
1 64 
4 6 3  
- 3 60 
4 6 6  
7 61 
- 0 56 
- 1 5 8  
- 6 6 4  
3 60 
3 6 2  
- 4 5 7  
SEecialized Crosses 
6 6 1  
3 6 4  
3 64 
5 64 
1 6 3  
- 3 64 
6 58  
6 6 8  
0 6 6  
1 6 3  
3 6 6  
- 4 60 
1 0 0  
35  
30 
- 7 
29 
25 
-18 
3 8  
1 6  
3 3  
14 
8 
30  
32  
11  
2 8  
30  
5 
-1 3  
10 
37 
32 
19 
3 0  
15  
3 
18 
14 
35  
19 
15 
30 
16 
30 
2 1  
19 
33 
33 
15 
20 
33 
30  
1 4  
30  
Industry 
114 
103 
90 
85 
80  
7 9  
6 7  
34 
117 
111  
108 
108 
107 
104 
10 1 
101 
100 
9 7  
9 7  
9 7  
1 1 3  
1 1 3  
111 
110 
109 
109 
107 
106 
106 
104 
104 
1 1 3  
1 1 3  
1 1 1  
1 1 1  
1 1 1  
110 
110 
109 
109 
108 
108 
108 
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Table 6 .  Estimated Price Per Cwt . and Per Head Packer Can Pay Feeder 
in Order to Break Even on Carcass Sale a 
- -
-
System 1 System 2 System 3 System 4 
Cwt . Head Cwt . Head Cwt . Head Cwt , Head 
Angus $ 34 . 40 $371 $ 34 . 15 $ 368 $ 34 .  60 $ 373 $ 34 . 35 $ 370 
Hereford 33 . 50 375 33 . 75 378 34 . 10 382 34 . 35 385 
Limousin 32 . 40 363 35 . 25 395 34 . 10 382 37 . 10 416 
Charolais 32 . 65 384 34 . 95 411 34 . 10 401 36 . 55 430 
Red Poll 32 . 00 345 33 . 30 359 33 . 00 356 34 . 30 370 
S innnental 32 . 05 377 33 . 85 398 33 . 5 0  394 35 . 45 417 
Holstein 31 . 25 363 32 . 95 383 32 . 45 379 34 . 25 398 
Jersey 30 . 50 299 3 0 . 30 297 31 . 95 313 31 . 65 310 
First Listed Crosses Under Syst.em 1 
Ang-Her $ 33 . 95 $ 378 $33 . 9 5  $378 $ 34 . 35 $ 382 $ 34 . 35 $ 382 
Ang-Her-Pol 32 . 30 358 32 . 65 362 32 . 80 364 33 . 25 369 
Lim x Ang-Her 31 . 60 355 32 . 50 365 32 . 40 364 33 . 30 374 
First Listed Crosses Unde r  System 4 
Cha-Lim $ 32 . 45 $377 $ 35 . 10 $ 408 $ 34 . 10 $ 397 $ 36 . 85 $429 
Cha-Sim-Lim 31 . 10 366 33 . 40 393 32 . 60 384 35 . 10 413 
Cha x Her-Lim 30 . 85 357 32 . 60 377  32 . 10 3 7 1  34 . 0 0  393 
8Subj ect to market conditions specified in computer input . 
1 01 
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Table 7 .  Estimated Net Return Per Head at Weaning Assuming the Packer 
Just Breaks Even on Carcass Sale and Increase in Return Passes 
on to Weaning Phase 
System 1 Sys tem 2 System 3 System 4 
Angus $ 7 $ 4 $ 9 $ 6 
Hereford 13  16 20 23 
L imousin -14 10 5 39 
Charolais -17 10 0 29 
Red Poll 19 33 30 44 
S immental -13 8 4 27 
Holstein - 5 15 9 30 
J ersey 0 - 2 14 11 
First Lis ted Crosses Under System 1 
Ang-Her 26 26 30 30 
Ang-Her-Pol 3 5  39 41  46 
L im x Ang-Her 20 30 29 39 
First Listed Crosses Under Sys tem 4 
Cha-Lim - 5 26 14 46 
Cha-Sim-Lim 1 28 19 48 
Cha x Her-Lim 9 29 23  45  
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Brookings ,  South Dakota 
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A . S .  S eries 72-27 
Weaning Age and Management Systems For Fall Born Beef Calves 
William McCone 
Twenty-five registered Angus , Hereford and Shorthorn cows calved in S eptemb er ,  
1971 . The c ows calved on pasture and remained on pasture until early November . 
From November 12 to December 29 , the cows were bred for 19 72 fall calves . On Dec­
ember 29 , 1971 , one-half of the calves were weaned and started on a self-fed ration . 
The remaining one-half of the calves were allowed to continue nurs ing the cows , 
but the calves also had access to a calf creep feeder containing the same ration 
used for the weaned calves . At the start  of the experiment the calves were randomly 
divided by s ex ,  breed and age .  At this t ime , December 29 , 197 1 ,  the average 
age of all calves was 114 days and they averaged 257 lb . in weight . 
The fall born calves that were weaned on December 29 made an average per 
head daily gain of 2 . 09 lb . over a 9 1-day period . This daily gain was only slightly 
higher than the daily gain of 1 . 98 lb . made by calves which remained nurs ing 
the cows . Af ter adj ustment to a 205 day calf age , the calves weaned early weighed 
44 4 lb . and the calves nursing weighed 440 lb . One of the obj ectives of this 
trial was to obtain data which may indicate the more desirable management practice . 
That is , is it  better to wean a fall born calf early and develop the calf on 
a creep feed or is  it better to let the calf nurse the cow and of fer the cow 
the additional feed required for a lactating cow? After compensating for the 
small difference in calf gains , the winter cost of creep feeding an early weaned 
calf and hay for the dry cow was $47 . 18 .  The total feed cost per nursing cow 
and her calf over the same period was $42 . 16 .  
This is a progress report covering only the fall and winter of 1971-72 .  
Additional trials will be conducted for more data on the subj ect of weaning age 
and management systems for fall born beef calves . 
The diet used and self-fed to all calves of both groups was as follows :. 
Cracked shelled corn 
Rolled oats 
Wheat bran 
32% protein pellets 
Chopped brome-alfalf a hay 
Total mixture 
Pounds 
700 
450 
200 
250 
400 
2 , 000 
Prepared for the S ixteenth Annual Cattle Feeders Day , October 27 , 19 72 . 
1 0 3  
- 2 -
Table 1 .  Weaning Age and Management Systems for Fall Born Beef Calves 
(1971-72) 
Calf data 
Lot number 
No . calves ( 5  bulls + 8 heifers in lot 1) 
(4 bulls + 8 heifers in lot 2) 
Age in days at start 
Days on trial (Dec . 29 to March 29)  
Age in days a t  finish 
Avg .  initial weight , lb . 
Avg .  final weight , lb . 
Avg . total gain , lb . 
Avg .  daily gain , lb . 
Avg . daily feed , lb . 
Creep feed per cwt . gain , lb . 
Creep feed cost per cwt . calf gain , $ 
Creep feed cost per calf , $ 
Number o f  cows 
Avg .  age of cows (years) 
Avg .  initial weight , lb . 
Avg . final weight , lb . 
Weight gain per head , lb . 
Avg . daily feed , lb . 
Brome-alfalfa hay 
Corn s ilage 
Feed cost per cow for 91 days , $ 
Cow data 
Calves 
nurs ing cows 
1 
13 
111 
91 
202 
254 
434 
180 
1 . 9 8  
5 . 70 
288 . 25 
6 . 92 
12 . 46 
Cows 
nursing calves 
13 
6 . 5  
944 
1001 
5 1  
17 . 9  
24 . 6  
25 . 20 
Calves 
weaned 
2 
12 
117 
91 
208 
260 
450 
190 
2 . 09 
13 . 59 
650 . 6 5  
15 . 6 2  
29 . 6 8  
Dry 
cows 
12 
5 . 9  
9 2 3  
9 7 0  
47  
19 . 2  
none 
17 . 50 
Feed prices : Brome-alfalfa hay , $ 20 . 00 per ton ; corn silage , $ 8 . 00 per ton ; 
creep feed , $ 2 . 40 per cwt . 
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Diethylstilbestrol , Melengestrol Acetate and Zeranol 
During Growing and Finishing of Feedlot Heifers 
P .  J .  Thiex and L .  B .  Embry 
Honnone and hormone-like compounds are commonly used for feedlot heifers . 
Effects on feedlot perfonnance and carcass characteristics appear to vary depending 
on compounds used , levels administered including frequency of implanting , stage 
of growth and fattening, and dietary conditions . This experiment was one in a 
series to study the effects of melengestrol acetate (MGA) and implants of diethyl­
stilbestrol (DES) or zeranol administered to heifers during growing and finishing 
or during finishing only . 
Procedures 
Ninety-six heifers were used in this experiment . They were obtained from 
the experimental cow herd at the Pastu�e Research Center , Norbeck . The heifers 
were from Hereford cows where an A. I .  program with semen from one Hereford bull 
was used for approximately 6 weeks . Yearling Hereford bulls which were half­
s ibs or from half-sib sires were used as cleanup bulls with one bull to each 
experimental pasture of 8 to 10 cows . The heifer calves were fed and managed in 
a s imilar manner during the nursing period . 
At weaning the heifers were allotted into two groups on basis of weight . Eight 
calves with each group were implanted with 36 mg . of DES and eight were implanted 
with 36 mg . zeranol . Both groups were managed alike and received a full feed 
of prairie hay , 2 lb . of oats and 2 lb . of a 40% protein supplement fortified with 
minerals , vitamin A and chlortetracycline . The heifers were fed this diet at 
the Pasture Research Center for a period of 108 days . At this time the heifers 
were shipped to Brookings . Diets were changed to 4 lb . corn grain , 2 lb . 40% protein 
supplement and a full feed of ground alfalfa-brome hay . They were fed this diet 
for another 72 days before starting the finishing phase of the experiment .  
For the finishing phase o f  the experiment , the 9 6  heifers were allotted 
into 12 pens of 8 each . They were allotted on basis of previous pen group , implant 
treatment and weight . Six replicated treatments for the two phases were as follows : 
1 
2 
3 
4 
5 
6 
Growing 
Control 
Control 
Control 
Control 
36 mg . zeranol implant 
36 mg . DES implant 
Finishing 
Control 
36 mg . zeranol implant 
36 mg . DES implant 
0 . 4  mg . ·MGA daily 
36 mg . zeranol implant 
36 mg . DES imp lant 
Prepared for the Sixteenth Annual Cattle Feeders Day , October 2 7 ,  1972 . 
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At the beginning of the finishing phase of the experiment ,  each heifer 
receiving 2 pounds of a corn-urea-soybean meal , 40% protein supplement fortified 
with vitamin A,  E ,  and minerals , 20 lb . of reconstituted alfalfa-brome haylage 
and 4 lb . of whole shelled corn . Each day the alfalfa-brome haylage was reduced 
by 1 lb . and whole shelled corn increased by 1 lb . When the level of haylage 
reached 3 lb . ,  it was kept constant and corn increased to a full feed . Feeding 
was once daily in outside , paved pens . The implanted cattle were reimplanted 
at the same levels after about J!:l. months . 
Accepted management practices were followed . Records were kept on individual 
rates o f  gain , feed consumption by pens and observations on effects of treatments 
on general appearance of the cattle . At slaughter carcasses were graded and carcass 
data obtained . The experiment was terminated at 162 days when the animals 
reached a desirable market weight and finish . 
Results 
Results for feedlot performance and carcass characteristics are shown in table 1 
with percentage differences between treatment groups presented in table 2 .  
Feed consumption data could not be obtained by treatment groups during 
the growing phase because of the allot�ment procedures .  Weight gain data is shown 
for each phase , and feed data shown is for the finishing phase only . 
Four heifers implanted with DES during the growing phase and reimplanted 
twice during finishing developed vaginal prolapses . Two of these had to be removed 
from the experiment . Data presented are for those completing the experiment .  
One heifer each from the MGA and zeranol treatments also suffered from vaginal 
prolapses . 
Increases in rates of gain from the implant treatments during the growing 
phase were small in actual amounts . However , because of the low rates of gain , 
percentage improvements over average for all controls amounted to 11 . 4% for 
zeranol and 6 . 7% for DES .  
Heifers receiving DES implants during finishing gained more than the 
controls . When implanted during the finishing phase only , gain was 5 . 9% more 
than controls with 3 . 4% lower feed requirements . The response was greater 
than for those implanted during both phases ( 3 . 4% for gain but with 5 . 8% higher feed 
requirements) . Overall gain for the two DES groups was the same but with lower 
feed requirements when DES was implanted only during finishing . 
Results obtained from zeranol implants during the finishing phase was 
about the same on weight gains as for DES . Those implanted only during finishing 
phase gained more than those implanted during both growing and finishing . While 
the advantage of implanting during both phases was small , it would amount to about 
2 0  lb . per head over the 342 days involved .  Heifers implanted during both phases 
consumed more feed than controls during finishing resulted in equal feed require­
ments .  On the other hand , implanting during finishing only resulted in slightly 
lower feed requirements .  
Highest rates of gain during finishing were obtained from feeding MGA , 11 . 3% 
more than controls . Also , the most total improvement for both phases ( 7 . 1%)  
was obtained with this group . However , feed requirements differed only slightly 
from heifers implanted with DES or zeranol during finishing only . 
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Effects of treatments on carcass characteristics appear small .  Marbling 
appeared to be reduced by DES but improved by zeranol or MGA . Fat thickness 
also appeared reduced when DES or zeranol was implanted during the finishing 
phase only. 
Sunnnary 
DES or zeranol implants resulted in improved weight gains when administered 
as implants to heifers fed growing rations for gains of slightly over 1 lb . 
daily . More improvement over controls was obtained with zeranol (11 . 4%) than 
with DES ( 6 . 7%) . 
Similar response was obtained in rate of gain from zeranol ( 6 . 3% )  and DES 
( 5 . 9%)  with 3 . 7 and 3 . 4% improvement in feed efficiency when implanted during 
finishing only . A smaller response was obtained from each compound when previously 
administered during the grcnving phase .  There was no advantage of DES during 
both phases in comparison to during finishing only . With zeranol ,  implanting 
during both growing and finishing was more beneficial in higher weight gains 
for both phases ( 5 . 9%) than implanting only during finishing ( 2 . 4%) . 
Highest weight gains were obtained with MGA--11 . 3% more than controls during 
finishing and 7 . 1% over both phases of the experiment . Effects of MGA on f eed 
efficiency during the finishing phase were about the same as with DES or zeranol . 
Effects of treatments on carcass characteristics were small . DES appeared 
to reduce marbling . S lightly less fat covering was associated with DES and 
zeranol implants administered only during finishing . 
Four of 16 heifers implanted with DES during both growing and finishing 
suffered from vaginal prolapses . The level may have been high ( 36 mg . ) , but 
this problem has been encountered with 24 mg . DES implants in previous experiments 
when administered during both growing and finishing . One heifer fed MGA and 
one implanted with zeranol also suffered from vaginal prolapse .  
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Table 1 .  Effects of Diethylstilbestrol , Zeranol and Melengestrol Acetate on Performance o f  Feedlot Heifers 
Growing phase Control Control Zeranol Control DES Control 
Finishing phase Control Zeranol Zeranol MGA DES DES 
Number 16 16 16 16 14 16 
Initial wt . ,  lb . 
Wintering 355 369 362 36 1 370 359 
Finishing 547 551 572 551 571 548 
Final shrunk wt . ,  lb . 933 961 973  981 970 957 
Avg . daily gain , lb . 
Wintering , 180 days 1 . 07 1 . 01 1 . 17 1 . 06 1 . 12 1 . 05 
Finishing , 162 days 2 . 38 2 . 53 2 . 48 2 . 65 2 . 46 2 . 52 
Total , 342 days 1 . 69 1 .  73 1. 79 1 . 81 1 .  75 1. 75 
Avg . daily feed , finishing phase 
Corn 16 . 5 7 16 . 94 17 . 49 18 . 10 16 . 87 17 . 04 
Haylage 3 . 79 3 . 81 3 . 81 3 . 82 3 . 68 3 . 80 
Supplement 1 . 69 1 . 94 1 . 96 1 . 95 1 . 87 1 . 9 7 
Total 22 . 32 22 . 69 2 3 . 26 23 . 87 22 . 42 22 . 81 
f-' Feed/ 100 lb . gain , finishing phase of:-0 ro Corn 696 675 705 681 747 676 
Haylage 159 150 153 144 162 151 
Supplement 82 77 79 73 82 78 
Total 937 902 937 898 991 905 
Dressing percent 62 . 2  62 . 5  61 . 9  61 . 9  61 . 7 61 . 4  
Conf ormationa 20 . 2  19 . 9  20 . 7  20 . 3  20 . 3  20 . 0  
Marblingb 4 . 8  5 . 3  5 . 0  5 . 5  4 . 4  4 . 7  
Carcass gradea 18 . 1  18 . 4  17 . 6  18 . 6  17 . 7  18 . 0  
Maturityc 22 . 9  2 2 . 9 22 . 6  22 . 5  22 . 8  22 . 7  
Co lord 5 . 0  5 . 1  4 . 7  s . o  4 . 8  5 . 0  
Firmnesse 6 . 0  6 . 0  6 . 0  6 . 0  6 . 0  6 . 0  
Kidney fat , % 3 . 20 3 . 03 3 . 03 3 . 2 8 2 . 82 2 . 90 
Fat thickness ,  in . 1 . 44 1 . 25 1 . 49 1 . 51 1 . 53  1 . 2 7 
Loin eye area , sq . in . 10 . 84 10 . 27 10 . 9 2  10 . 15 10 . 89 10 . 43 
aGood = 17 ; Choice = 20 . Graded to one-third grade . 
bslight = 4 ;  small = 5 ;  modest = 6 .  
cA+ maturity = 22 ; A maturity = 23 . 
dcherry red = 4 ;  light cherry red = 5 .  
eModerately firm = 5 ;  firm = 6 .  
- 5 -
Table 2 .  Percentage Difference Between Treatment Groups for Feedlot Heifers 
DES both phases vs . control 
Avg . daily gain 
Feed consumed 
Feed/100 lb . gain 
DES finishing only vs . control 
Avg . daily gain 
Feed consumed 
Feed/ 100 lb . gain 
Zeranol both phases vs . control 
Avg . daily gain 
Feed consumed 
Feed/ 10 0  lb . gain 
Zeranol finishing only vs . control 
Avg . daily gain 
Feed consumed 
Feed/100 lb . gain 
MGA vs . control 
Avg . daily gain 
Feed consumed 
Feed/ 100 lb . gain 
Growing 
4 . 7  
9 . 3  
109  
Finishing 
3 . 4  
0 . 5 
5 . 8  
5 . 9  
2 . 2  
3 . 4  
4 . 2  
4 . 2  
6 . 3  
1 .  7 
-3 . 7  
11 . 3  
6 . 9  
-4 . 2  
